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ABOUT THE TUTORIAL 
SQLite Tutorial 


SQLite is a software library that implements a self-contained, serverless, zero-configuration, 
transactional SQL database engine. SQLite is the most widely deployed SQL database engine in the 
world. The source code for SQLite is in the public domain. 


This tutorial will give you quick start with SQLite and make you comfortable with SQLite programming. 


Audience 


This reference has been prepared for the beginners to help them understand the basic to advanced 
concepts related to SQLite Database Engine. 


Prerequisites 


Before you start doing practice with various types of examples given in this reference, I'm making an 
assumption that you are already aware about what is database, especially RDBMS and what is a 
computer programming language. 


Copyright 8 Disclaimer Notice 


OAII the content and graphics on this tutorial are the property of tutorialspoint.com. Any content from 
tutorialspoint.com or this tutorial may not be redistributed or reproduced in any way, shape, or form 
without the written permission of tutorialspoint.com. Failure to do so is a violation of copyright laws. 


This tutorial may contain inaccuracies or errors and tutorialspoint provides no guarantee regarding the 
accuracy of the site or its contents including this tutorial. If you discover that the tutorialspoint.com site 
or this tutorial content contains some errors, please contact us at webmasterOtutorialspoint.com 


TUTORIALS POINT 
Simply Easy Learning 


Table of Content 


SOtte Tuna có 2 
AUD cat iroiNa 2 
PreroquiSitOS rasta oa vias 2 
Copyright € Disclaimer Notice.............oooomoocccccnccccccciconccnanccnnnnos 2 
SOMO 12 
What SQUIS Y dodo 12 
WI SQ LI ibi 12 
A 13 
SQL Mia Si diia a da 13 
SQLISCOMMAIS naaa oact 13 
DDI-- Data Definition Languages. 13 
DML - Data Manipulation Language:..ccconcccccccccnccccccnnnnnnanonnncnnnnnnnnannnnnnnnnos 13 
DQL - Data Query Language: ..ooocccccconoccccnccononnccncnnnnnnccncnnnnnncnnnnnnnnccnnnnnnnss 14 
Salte lnstalatio da iia ardor dde 15 
Install SQLite On WindOwWS........oocccccccconcnncccoonnnnconononnncnonaronnnnnonnnnnnnnnaronnnos 15 
NSTalMUS US ON VIA A AS 15 
Install SOLIS ON MacOS Adi a 16 
SOLE COMMANA Susa 17 
ROFMAIAD:OUIDUE erat data E 19 
Thessqluis Master Tal O a 19 
SQL SIMA AA AN 20 
E A 20 
COMME A A A a a Dita 20 
Salbite State mens: acia 20 
SOLite ANALYZE StateMenNti.ccccccccnnnncnccncnnncncncnonancnnonononononononanonennnnnnnonos 20 
SOLIS AND/OR AU aia Sé 21 
SOLite ALTER TABLE Statement: ....ooocccccnncncncccnnnnnonnnnnnonononononanonennnnnnnonos 21 
SQLite ALTER TABLE Statement (Rename)! cococccocccccccccnnccanancccnnnnncnnananns 21 
SOLite ATTACH DATABASE StateM8ONti.cccccccccnnnnccccnnncnnnncnnnnannnnnnnnnnnnnos 21 
SQLite BEGIN TRANSACTION Statement: coooccococccccccccnnonononoccnonononononnnnos 21 
SOLite BETWEEN Clause: ...oooooonocococococonoconoconocaconanonncococcnnccnnccanccccccanicnas 21 
SQLite: CEOMMIT atenta LLE id E tad id Só 21 
SOLite CREATE INDEX Statement: ..oooccccccccccccccnnnncnccnnnnnnnnnononanoneninanononos 21 
SQLite CREATE UNIQUE INDEX StateMenti...oocooccccococcoococococncncncnnnnnnnos 21 
SOLite CREATE TABLE Statement: ..ooccccccccccccccccnnncncnnnnnnnonononanannnnnananonons 22 
SOLite CREATE TRIGGER Statement I..ccccccccncnnnnccccnnncncnonononaninoninananonos 22 
SOLite CREATE VIEW Statement: ...oooccccccccccccccnnnncnnnnononcnonononanonennnnnnnnnns 22 


TUTORIALS POINT 
Simply Easy Learning 


SQLite CREATE VIRTUAL TABLE Statement: c.ooocccccnnnocccccnonanancnnnnanonnnnns 22 


SQLite COMMIT TRANSACTION Statement .....cccccccccccnnnnconocaninonononinnnnn 22 
Sgt COUNTRIES A ab 22 
SQLite DELETE Me naaa 22 
SOLite DETACH DATABASE Statement: c.ccccccccnnnnnccccncncncncnnnnnancnonnnnnnnonos 23 
SQUEIE DISTIN CE C(IUSS aia Ads 23 
SQLite. DROP INDEX Statement acia iii aa St 23 
SOLite DROP TABLE Statement: ....ooooccncnncccccccccnnnnnncnnnnonononononanononinnnnnonos 23 
SOLite DROP VIEW Statement : ...coooooncccccncncncccncnnnnnnonononononononannnnnnnnononons 23 
SOLite DROP TRIGGER Statement : ..occccccccccccccnnnnccccnnnnnnnnnononanonennnnnnnonos 23 
SaLite EXISTS CIAUSO iia iia cia 23 
SOLite EXPLAIN Statement I..ccccccccnnccnccnnnnnnncnnnnononononnnonononononanonennnnnnnnnns 23 
01M :1E M0 | 13 10 A 23 
SQalite GROUP "BY GlalS8l isaisiaisinidiciciiliaiciad lenoconiiocesidancoai loción 23 
SQLite HAVING Clausen a ita 24 
SQLite INSERT:INTO State memes ed Date 24 
Suite INCISO 0 aia 24 
SQUIE Like IAS tas 24 
SOL NOTIUN GAS lt AIR AE ALE ASE 24 
SaLlte- ORDER BY CIUSB asis aaa iodo 24 
SOLite PRAGMA Statement: ..occccccccncnnncccncnnncncncnononccnonnncnnnnnononannnnnnnnnncnons 24 
SQLite RELEASE SAVEPOINT StateMenticoooocoooccccccccccnnnccococcnononononnnnnnos 25 
SOLite REINDEX StateMent:..ccccccccccccnnccncncnoncncnononcononnnonononononannnonnnnnnnonos 25 
SOLite ROLLBACK Statement ...ccccccnnonnccncncccnnccnnnnnncnonononononononanonnnnnnnnnonos 25 
SQLite: SA VEPOINT State Mead ai edad e 25 
SaLlte:SELEGT Statement asocian ni ción 25 
SQEIe UPDATES meri A 25 
SQLite VACUUM Statement. coin aaa ele iaa aaiós 25 
SQLite WHERE-Glalse asnos a di oeinabiied 25 
SQUis Dala TDi is 26 
SQuUite: Storage Ola as 26 
SOU ATIIY INPE ss a iirai 26 
SOLite Affinity and Type Names: coococcccccnoooccncconnnoccnnonnnnnncnncnnnnnncnncnnnnnnnn 27 
Boolcan Data Penn a 28 
Date añd Time Dataiypes. consta oa ii acdi 28 
SQuiteCreale Dias aid cali 29 
Ma as 29 
EXAMEN 29 
TOS ¿AUNMP: COMNM Md  it 30 


TUTORIALS POINT 
Simply Easy Learning 


SQLite Attach Database.........ocoocconoccononononnonoccnnonanonconononannarons 31 


O 31 
a A 31 
SOLite Delach Database cnica otero sed dean 32 
MS A bio 32 
A A E 32 
SQLite Greate Table urna aiii 33 
A 33 
A O 33 
S QUIE Drop Table id ino 35 
A 35 
EX lc as 35 
S QUISE IASSEQUENY a oa 36 
A 36 
o O O 36 
Populate one table using another table: ..............ococcccccnnccnnnnnncnnnnnnnnononnnns: 37 
SQL Select QUAY actas aO dara viie ninia 38 
o id 38 
A 38 
Setting: OUtput colUMA MIA casita 39 
Schema IRON ONE tt Screen 39 
JOA 41 
SULite Artthimetio OPeratorS canica nac dada dad dean aGd 41 
EM iaa 42 
SGOlite CoMparisoh:OpPeralorS suis lili 42 
A A E 43 
Salte LoOgICal OPeratOrS ads in rie 44 
O 44 
SQLite Bitwise Operators: cari adas nida 46 
A A O 47 
SQUIS EXPrOSSIONS ii caia ratico take 49 
A A A 49 
SQLite - Boolean EXpressSiONS: cooooccccccccccnccccooonccncnccnnnnnnnnnnnnnnncncnnnnnnnnnnnnns 49 
SOLite - Numeric EXpresSiON: ...oocoonooccccconooocccnconnnnnccnnnonnnncnncnnnnnncnncnnnnnnnnn 50 
SOLite - Date ExpresSiONS!coooccccccnnoccccccnoooccccncnnnnnncnnnnnnnnncnnnnnnnnncnncnnnnnncnn 50 
SQUIS Were Clas 51 
MES A A AR 51 
EXAMEN 91 
SQLite AND and OR OperatOF conoccccocinicinicocnnnnncnnncnnnnnnnnnnnanano 54 


TUTORIALS POINT 
Simply Easy Learning 


TS AND OP des Ses dul 54 


A ON 54 
EXA AA 54 
A A A O A 55 
A 55 
EXA RARA RA Dd) 
SOLIS Udala 56 
O 56 
EXA a 56 
SQUtSDeltle QUE e laa 58 
MN 58 
EXA E 58 
> QUIS LK: CAS rodada 60 
A 60 
EXA A a 61 
SQL CIO lA 63 
E 63 
EXIME cars 64 
SQUIS LIMIT CiU ina a 66 
A 66 
o O O O 66 
SQLits Order BY CIA ii Nai 68 
Sn E 68 
A O O E E 68 
SOLTSErOUp BO ansia 70 
o o o o o o 70 
A A 70 
SQL Havina CU sarria tina inc ona 73 
A Ta 
Example sacarte 73 
SQL DISUNC RS WOTA scr 75 
A 75 
o 75 
A 77 
A 77 
auto_vacuuM PragMa coccccccccccnnnnnononononnnnncnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnrnnnnnnes ez 
cacheo SiZe Prada. ion 78 
case sensitive like Praga dat 78 
count_changes Praga ....ccccccncnnnononcccnoncnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 78 


TUTORIALS POINT 
Simply Easy Learning 


databases PradMa rt RR tai 78 


encodiño PradMa russian initial 78 
TrOelISE ¡COUNE PAM A A 78 
MASA PON andas 79 
A 79 
[DUAL INDAS Pis A AA A 79 
Mmáx“page-coUArPragMa dt 79 
Pagesscoumt Praga errors iii cl inidd 80 
PIJE3S128 PELIN A A A Ai a 80 
PATrSCEMMACS Pr te aaa 80 
recursivo: tHggers Prada cidcid cinidireirccióins 80 
Scene maVOFSIOA POMO A 80 
A OS 80 
Sal taco :PraQMa susciten itciad td 81 
SYNCHFONDUS POMAR a 81 
ill Ro A a cl A 81 
temp. store: directory Pra Mavcsosinna cti lidiaia dra edcctininiol 81 
USO OSI PO A A 82 
MWitable- Senna 82 
> QETS ORSAI ro 83 
NOT'NULE CONS a A A A 83 
EXAMIRUE one 83 
DEFAUET CONS talla a e 83 
EXAMEN O RR 84 
UNIQUE Consta soosucotnccrc notan 84 
EXAMPLE susi iio ioi ri 84 
PRIMARY KEY ConstalMEss ip ii 84 
EXAMIRUE nora naa 84 
RECI CONS Mac ie a 85 
EXAME dd 85 
Droppinño ConstraliiSta coros dciódas 85 
SOLIS JONS aia Oia 86 
The CROSS ION. A a da 87 
TR INNERIO Nissan 87 
The QUTERJOÍN 10150 88 
SQLite UNIONS Claus€ .ooooooccccccccccccconoononcnncononcnoncnnonnnnannancnnos 90 
Moral 90 
EXAMEN  a 90 
COMPANY TABLE: a 90 


TUTORIALS POINT 
Simply Easy Learning 


The UNION ALL Clause: c.cooccnccncccnccncconccnccnnconconcnonconccnncnnccnnnnnnonccnnnnnnanannn 92 


SIM arcilla 92 
EXAMINE 93 
SOQLTSNUEL VAT ua odas 94 
A 94 
EXA ARANA AR 94 
SOMA ALIAS Mila 96 
O 96 
EXI ¿A A AAA EA 96 
SOLIS TIT Std 98 
IM A ta 98 
Eli A AAA 99 
Asta TRIOS aaa 100 
Droppimo TRIGGER Sci si 100 
OM o IN 101 
The CREATE INDEX COMMANd: concccccccccccccccccnnnnnononcnnnnnnncnnnnnnnnnnnnncnnnnn 101 
Single- GOTTA coccion tits 101 
UNIQUE SES Epic 101 
Composite INdexes: ........ooccccccnnononccccnnoccnonenonnnncncnnnnnnnnnnnnnnnnnncnnnnnnnnnnnnnnns 102 
IMPUICIFI SES: st A 102 
EXA pls 102 
The DROP INDEX COMMAnNQd: cccccccnnnnnononnccncncnonnnnnnnnnnnccnnnnnnnnnnnnnnnnncnnnnns 102 
When should indexes be avoided? .ooooocccccccccccnccccoccccncnnncccnnnnnnanancncnnnno 103 
SQUIS INdeXCA BY nt dl 104 
A 104 
2 A 104 
SQLite Aller COMMAN aiida 106 
A 106 
¿Tano PP re O OO E OOO 106 
SQUite Trincalo Tala iielarca 108 
A E 108 
EXA a  Ad 108 
SQUIS VIEWS a a ea al tes 109 
CLAN MOS A ASA 109 
E ea dr edo dela 109 
DFOPpINO ViSWSto cerraran ás 110 
SQLite TRANSACTIONS csiasorniamsirsisnaariciccidd 111 
Properties ol TransaclonS ui a iclies 111 
TransacUo COMO raras 1 


TUTORIALS POINT 
Simply Easy Learning 


The BEGIN TRANSACTION COMMaNdlcncocnccccninnnonnninonanncnnnnanananonnnnnnnos 112 


The SOMMIT. CONTA Uonascsnaaaiend 112 
The ROLLBACK CoOMM dana ai a si ada 112 
o O O 112 
SQLite SUD QUETES a as 114 
Subqueries with the SELECT StatemMentiococccccccnncccccnnncnaooncccnnnncnnnnnnns 114 
Example. naar ooo ES 115 
Subqueries with the INSERT Statement: coooooooccccccccccccccconocccccncccnnnnnnnnnns 115 
EXA 115 
Subqueries with the UPDATE Statement: cooccccccccccccccccnnncnanaccnnnnnncnnnannns 116 
EXA e 116 
Subqueries with the DELETE Statementicccccccccccncccccnnnananannccncnnncnnnnnnns 116 
EX aaa 116 
SQLite AUTOINGREMENT ¿scaricare 118 
A A A TO 118 
EXA corea 118 
SQUIS INSI ran aia ro a Ritaa 120 
Preventindo SQL Nec atada 120 
SUS EM ai 122 
A 122 
EXA la it a dica 122 
SQUIE NACI Me a ls de 125 
Mantal VACUNA 125 
AUTO NATI O dE Ode DURERO UCERO MA 125 
SQLite Dale e TM 127 
TICS MINOS ti AAA AAA 127 
MOM Sn Aa aid cas Dada 128 
EOS coral coiadiós 128 
EXAMPIÉS end iii rita A tai 129 
sQuite Useful FUNCUONS idad 131 
SOLite:GOUNT-FUOC MON. ciicit 132 
SQEite MAX FUN CIO Maa A A A AS 132 
QUe MIN FUNCION Da ena aRtaS 132 
SOLite AVG FUNCION usas iberia 132 
SQblte SUNBUACIONasr ii  d 133 
SQliíe RANDON RUCCI cari ena 188 
SQLite ABS FUNCION aussi iai is ieseaias 133 
SQEite UPPER FUNCION ic a A iaa 133 
>QUits LOWER FUIACIIONanazas 134 


TUTORIALS POINT 
Simply Easy Learning 


Salio LENGTH Fc a edo 134 


SQuitersglite: versión FUNCION pecan 134 
SQLitS G/G++ Tula 135 
A 135 
Connecting ToDatabaSt. inician ninia 136 
A 136 
INSERT-OpefalolTesonsucc crecer 137 
SELECT OPSratiON sesion sibeiad 138 
UPDATE ODO MOM a A A A A id 140 
DELETE Opera asno 141 
SQLite Java Tuta sn ici disas 144 
Connecting To DATADASO ii 144 
Createa Table usaste 145 
INSERTOperatioN scada asi 145 
SELECT OPERADA ti isiiEaada 146 
UPDATE ODO Ostos 148 
DELFETE-ODetatOn: scr ais 149 
SQLIS:PAR TU A a SOS 151 
PAR Interace:APÍS coat cennertaon ranas 15 
Connecting To Database.....ooooonnnnccccccnnncccccncnnnncncnnnncnnncnnnnnnnnnnncnnnnnnnnnnnnns 152 
Created Tabletas 152 
INSERT O peral coseno 153 
SELECT OPIO asii ta 154 
UPDATE ODO O sv 155 
DELETE Operational 156 
AO A AN 158 
DBIIetaco Plis aii 158 
Connecting To Database.....ccocononnncccccnnnccnccnnnonncncnncnnnnncnnnnnnnnnnnnnnnnnnnnnnnnns 159 
Groato a Tal asa loo 160 
INSERTIODO raton sir ada 161 
SELECT ONO ticos redadas 161 
UBEDATE OPM: tra aa IA 162 
DEPETE- OPM o Id ee 164 
SQUIS PAN Na 165 
Python sqlite3 module APIS .........ooonnnnnnnnnccccnccnnncnncncnnncccnccncnnnnnnnnnnnnnnnnns 165 
CONAECUA E TOD AD aca 167 
AAC 167 
INSERTO DO O aii A AA 168 
SELECT OPIO airada 168 


TUTORIALS POINT 
Simply Easy Learning 


UPDATE O ut ieiccatd duetos 
DELETE OPeratló eecnaisianiociaatioi ici il isodiccdi 


TUTORIALS POINT 
Simply Easy Learning 


SOLite Overview 


this tutorial helps you to understand what is SQLite , how it differs from SQL, why it is needed and the 


way in which it handles the applications Database. 


SOLite is a software library that implements a self-contained, serverless, zero-configuration, transactional SQL 
database engine. SQLite is one of the fastest-growing database engines around, but that's growth in terms of 
popularity, not anything to do with its size. The source code for SQLite is in the public domain. 


What is SQLite? 


SOLite is an in-process library that implements a self-contained, serverless, zero-configuration, transactional SQL 
database engine. It is the one database, which is zero-configured, that means like other database you do not 
need to configure it in your system. 


SQLite engine is not a standalone process like other databases, you can link it statically or dynamically as per 
your requirement with your application. The SQLite accesses its storage files directly. 


Why SQLite? 

e SQLite does not require a separate server process or system to operate (serverless). 

e SQLite comes with zero-configuration, which means no setup or administration needed. 
e  Acomplete SQLite database is stored in a single cross-platform disk file. 


e SQLite is very small and light weight, less than 400KiB fully configured or less than 250KiB with optional 
features omitted. 


e SQLite is self-contained, which means no external dependencies. 

e SQLite transactions are fully ACID-compliant, allowing safe access from multiple processes or threads. 
e SQLite supports most of the query language features found in the SQL92 (SQL2) standard. 

e SQLite is written in ANSI-C and provides simple and easy-to-use API. 


e SQLite is available on UNIX (Linux, Mac OS-X, Android, ¡OS) and Windows (Win32, WinCE, WinRT). 
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History: 


1. 2000 -- D. Richard Hipp had designed SOLite for the purpose of no administration required for operating a 
program. 


2. 2000 -- In August, SQLite 1.0 released with GNU Database Manager. 


3. 2011 -- Hipp announced to add UNQI interface to SQLite DB and to develop UNQLite (Document oriented 
database). 


SOLite Limitations: 


There are few unsupported features of SQL92 in SQLite which are shown below: 


Feature Description 

Paro OUTER only LEFT OUTER JOIN ¡is implemented. 

IN a Only LEFT OUTER JOIN is implemented. 

ALTER TABLE The RENAME TABLE and ADD COLUMN variants of the ALTER TABLE command are 


supported. The DROP COLUMN, ALTER COLUMN, ADD CONSTRAINT not supported. 
Trigger support FOR EACH ROW triggers are supported but not FOR EACH STATEMENT triggers. 
VIEWSs in SQLite are read-only. You may not execute a DELETE, INSERT, or UPDATE 


E statement on a view. 

GRANT and The only access permissions that can be applied are the normal file access permissions of the 
REVOKE underlying operating system. 

SQLite Commands: 


The standard SQLite commands to interact with relational databases are similar as SQL. They are CREATE, 
SELECT, INSERT, UPDATE, DELETE and DROP. These commanas can be classified into groups based on their 
operational nature: 


DDL - Data Definition Language: 


Command Description 

CREATE Creates a new table, a view of a table, or other object in database 
ALTER Modifies an existing database object, such as a table. 

DROP Deletes an entire table, a view of a table or other object in the database. 


DML - Data Manipulation Language: 


Command Description 
INSERT Creates a record 
UPDATE Modifies records 
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DELETE Deletes records 


DQL - Data Query Language: 


Command Description 


SELECT Retrieves certain records from one or more tables 
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SOLite Installation 


he SQLite is famous for its great feature zero-configuration, which means no complex setup or 


administration is needed. This chapter will take you through the process of setting up SQLite on Windows, Linux 
and Mac OS X. 


Install SQLite On Windows 


e Goto SQLite download page, and download precompiled binaries from Windows section. 


e  Youwill need to download sqlite-shell-win32-*.zip and sqlite-dll-win32-*.zip zipped files. 


e Create a folder C:1>sqlite and unzip above two zipped files in this folder which will give you sqlite3.def, 
sqlite3.dll and sqlite3.exe files. 


e Add Cis>sqlite in your PATH environment variable and finally go to the command prompt and 
issue sqlite3 command, which should display a result something as below. 


CossclliltesS 

SOL ire version Sy Ja 19.2 2O0L3I-01=09 11253205 
Enter ".help" for instructions 

Enter SOL statements terminated with a ";" 
sqlite> 


Install SQLite On Linux 


Today, almost all the flavours of Linux OS are being shipped with SQLite. So you just issue the following 
command to check if you already have SQLite installed on your machine or not. 


$sqlite3 

SOlitee version 3, 7.15.2 20139=01=05 141293205 
Enter ".help" for instructions 

Enter SOL statements terminated with a ";" 
sqalite> 


If you do not see above result, then it means you do not have SQLite installed on your Linux machine. So let's 
follow the following steps to install SQLite: 


e Goto SQLite download page and download sqlite-autoconf-*.tar.gz from source code section. 


e Follow the following steps: 
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$tar xvfz saqlite-autoconf-3071502.tar.gz 
Scd sqlite-autoconf-3071502 

$S./configure --prefix=/usr/local 

$make 

$make install 


Above procedure will end with SQLite installation on your Linux machine which you can verify as explained 
above. 


Install SQLite On Mac OS X 


Though latest version of Mac OS X comes pre-installed with SQLite but if you do not have installation available 
then just follow the following steps: 


e Goto SQLite download page and download sqlite-autoconf-*.tar.gz from source code section. 


e Follow the following steps: 


$tar xvfz sqlite-autoconf-3071502.tar.gz 
Scd sqlite-autoconf-3071502 

$S./configure --prefix=/usr/local 

$make 

$make install 


Above procedure will end with SQLite installation on your Mac OS X machine which you can verify by issuing 
following command: 


Ssqlite3 

Solbes version Sa 7 .19.2 2013-01=09 11253205 
Enter ".help" for instructions 

Enter SOL statements terminated with a ";" 
sqlite> 


Finally, you have SQLite command prompt where you can issue SQLite commands to do your excercises. 
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SOLite Commands 


his chapter will take you through simple and useful commands used by SQLite programmers. These 


commands are called SQLite dot commands and exception with these commands is that they should not be 
terminated by a semi-colon (;). 


Let's start with typing a simple sqlite3 command at command prompt which will provide you SQLite command 
prompt where you will issue various SQLite commands. 


$sqlite3 

SQLite version 3.3.6 

Enter ".help" for instructions 
sqalite> 


For a listing of the available dot commanads, you can enter ".help" at any time. For example: 
sqlite>.help 


Above command will display a list of various important SQLite dot commands, which are as follows: 


Command Description 

«backup ?DB? FILE Backup DB (default "main") to FILE 

.«bail ONJOFF Stop after hitting an error. Default OFF 
«databases List names and files of attached databases 


Dump the database in an SQL text format. If TABLE specified, only dump tables 


2 2 
AS matching LIKE pattern TABLE. 


.echo ONJOFF Turn command echo on or off 

exit Exit SQLite prompt 

.explain ONJOFF Turn output mode suitable for EXPLAIN on or off. With no args, it turns EXPLAIN on. 
.header(s) ONJOFF Turn display of headers on or off 

help Show this message 

.import FILE TABLE Import data from FILE into TABLE 

«indices ?TABLE? Show names of all indices. If TABLE specified, only show indices for tables matching 
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load FILE ?2ENTRY? 


log FILEJoff 


.mode MODE 


.«nullvalue STRING 
.output FILENAME 
.output stdout 
«print STRING... 


«prompt MAIN 
CONTINUE 


Quit 


.read FILENAME 
.schema ?TABLE? 


.separator STRING 
.show 

«stats ONJOFF 
tables ?PATTERN? 
-timeout MS 

width NUM NUM 
«timer ON|JOFF 


LIKE pattern TABLE. 
Load an extension library 
Turn logging on or off. FILE can be stderr/stdout 


Set output mode where MODE is one of: 
csv Comma-separated values 

column Left-aligned columns. 

html HTML <table> code 

insert SQL insert statements for TABLE 
line One value per line 

list Values delimited by .separator string 
tabs Tab-separated values 

tel TCL list elements 


Print STRING in place of NULL values 
Send output to FILENAME 
Send output to the screen 


Print literal STRING 
Replace the standard prompts 


Exit SQLite prompt 


Execute SQL in FILENAME 


Show the CREATE statements. If TABLE specified, only show tables matching LIKE 


pattern TABLE. 


Change separator used by output mode and .import 


Show the current values for various settings 
Turn stats on or off 

List names of tables matching a LIKE pattern 
Try opening locked tables for MS milliseconds 
Set column widths for "column" mode 


Turn the CPU timer measurement on or off 


Let's try .show command to see default setting for your SQLite command prompt. 


sqlite>.show 


echo: off 
explain: off 
headers: off 
mode: column 
AUS 
output: stdout 
separator: "|" 
width: 
sqlite> 


TUTORIALS POINT 


Simply Easy Learning 


Make sure there is no space in between sqlite> prompt and dot command, otherwise it will not work. 


Formatting output 


You can use the following sequence of dot commands to format your output the way | have listed down in this 
tutorial: 


sqlite>.header on 
sqlite>.mode column 
sqlite>.timer on 
sqlite> 


Above setting will produce the output in the following format: 


1EJD) NAME AGE ADDRESS SALARY 
ll Paul SE caolditaramia 20000), 0 
2 Allen 209) Texas IESIONONO).., (0) 
3 Teddy 2) Norway 20000.0 
4 Mark 20 Rich-Mond 65000.0 
5) David 27 Texas 85000.0 
6 Kim 22 South-Hal11  45000.0 
7 James 24 Houston 10000.0 
CPU Time: user 0.000000 sys 0.000000 


The salite_master Table 


The master table holds the key information about your database tables and it is called sqlite_master. You can 
see its schema as follows: 


sqlite>.schema sqlite master 


This will produce the following result: 


CREATE TABLE sqlite master ( 
LVpe est, 
name text, 
tbl name text, 
rootpage integer, 
sql text 
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SQLite Syntax 


QLite is followed by unique set of rules and guidelines called Syntax. This tutorial gives you a quick start 
with SQLite by listing all the basic SQLite Syntax. 


Case Sensitivity 


Important point to be noted is that SQLite is case insensitive, but there are some commands, which are case 
sensitive like GLOB and glob have different meaning in SQLite statements. 


Comments 


SQLite comments are extra notes, which you can add in your SQLite code to increase its readability and they can 
appear anywhere; whitespace can occur, including inside expressions and in the middle of other SQL statements 
but they can not be nested. 


SQL comments begin with two consecutive "-" characters (ASCII 0x2d) and extend up to and including the next 
newline character (ASCII 0x0a) or until the end of input, whichever comes first. 


You can also use C-style comments, which begin with "/*" and extend up to and including the next "*/" character 
pair or until the end of input, whichever comes first. C-style comments can span multiple lines. 


sqalite>.help -- This is a single line comment 


SQLite Statements 


All the SOLite statements start with any of the keywords like SELECT, INSERT, UPDATE, DELETE, ALTER, 
DROP, etc., and all the statements end with a semicolon (;). 


SQLite ANALYZE Statement: 


ANALYZE; 

QUE 

ANALYZE database name; 

or 

ANALYZE database name.table name; 
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SQLite AND/OR Clause: 


SIUACI coli, Columazl,o o) Colima 
FRO table name 
WHERE CONDITION-1 (AND|OR) CONDITION-2; 


SQLite ALTER TABLE Statement: 


ALTER TABLE table name ADD COLUMN column def...; 


SQLite ALTER TABLE Statement (Rename): 


ALTER TABLE table name RENAME TO new table name; 


SQLite ATTACH DATABASE Statement: 


ATTACH DATABASE 'DatabaseName' As 'Alias-Name'; 


SQLite BEGIN TRANSACTION Statement: 


BEGIN; 
(Sie 
BEGIN EXCLUSIVE TRANSACTION; 


SQLite BETWEEN Clause: 


Sac columna, Solumailos. COL 

FRO table name 

WHERE column_name BETWEEN val-1 AND val=2; 
SQLite COMMIT Statement: 
COMMIT: 


SQLite CREATE INDEX Statement: 


CREATE INDEX index name 
ON table name ( column name COLLATE NOCASE ); 


SQLite CREATE UNIQUE INDEX Statement: 


CREATE UNIQUE INDEX index name 
ON table name ( column1l, column2,...columnN); 
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SQLite CREATE TABLE Statement: 


CREATE TAB 


columnl 

column2 

column3 

columnN 

PRIMARY 
); 


LE table name ( 


datatype, 
datatype, 
datatype, 


datatype, 
one or more columns ) 


KEY ( 


SQLite CREATE TRIGGER Statement : 


CREATE TRI 


GGER database name.trigger_nam 


BEFORE INS 


BEGIN 
Semi 
Sii 


END; 


ERT ON table name FOR EACH ROW 


SQLite CREATE VIEW Statement : 


CREATE VIEW database name.view_nam AS 


SELECT statement 


ey, 


SQLite CREATE VIRTUAL TABLE Statement: 


CREATE VIRT 


(Sie 


CREATE VIRT 


UAL 


TAB 


UAL 


TAB 


E database name.table name USING weblog( access.log ); 


E database name.table name USING fts3( ); 


SQLite COMMIT TRANSACTION Statement: 


COMMIT; 


SQLite COUNT Clause: 


W 


SELECT COUNT (column name) 
FRO table name 
HERE CONDITION? 


SQLite DELETE Statement: 


DELETE FROM table name 
WHERE (CONDITION); 
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SQLite DETACH DATABASE Statement: 


DETACH DATABASE 'Alias-Name'; 


SQLite DISTINCT Clause: 


SELECTADES TENCIA Olano ON AN 
FRO table name; 


SQLite DROP INDEX Statement : 


DROP INDEX database _nam o LNOl x name; 


SQLite DROP TABLE Statement: 


DROP TABLE database name.table name; 


SQLite DROP VIEW Statement : 


DROP INDEX database _nam Aval w_ name; 


SQLite DROP TRIGGER Statement : 


DROP INDEX database name.trigger name; 


SQLite EXISTS Clause: 


SIMA coluimd, Columnas oo. Ola 
FRO table name 
WHERE column_name EXISTS (SELECT * FROM table name ); 


SQLite EXPLAIN Statement : 


EXPLAIN INSERT statement...; 
OE 
EXPLAIN QUERY PLAN SELECT statement...; 


SQLite GLOB Clause: 


SELECT column1l, column2....columnN 
FRO table name 
WHERE column name GLOB ([( PATTERN ); 


SQLite GROUP BY Clause: 


SELECT SUM(column name) 
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FROM table name 
WHERE CONDITION 
GROUP BY column name; 


SQLite HAVING Clause: 


SELECT SUM(column name) 

FRO table name 

WHERE CONDITION 

GROUP BY column name 

HAVING (arithematic function condition); 


SQLite INSERT INTO Statement: 


INSERT INTO table name( column1, column2....columnN) 
VALUES ( valuel, value2....valueN); 

SQLite IN Clause: 

SILICIO Lbial, SoLumal ooo. o COLummaN 

FRO table name 

WHERE colma memes JN (vals, vell=2,00:.VaL=N) y 
SQLite Like Clause: 

SEMECIA Co iS AU ZE OUEN 

FRO table name 

WHERE column_name LIKE ([ PATTERN ); 

SQLite NOT IN Clause: 

SEMECIRA COS AU ZE OUEN 

FRO table name 

WHERE cota memes NOM 10 (vell=i, vel=2) 0. Vel) 7 
SQLite ORDER BY Clause: 

SIUACIr coLlbummd, Columalo oo: COLE 

FRO table name 

WHERE CONDITION 

ORDER BY column _ name (ASC|DESC); 


SQLite PRAGMA Statement: 


PRAGMA pragma_name; 
For example: 
PRAGMA page _ size; 


PRAGMA cache size = 1024; 
PRAGMA table info(table name); 
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SQLite RELEASE SAVEPOINT Statement: 


RELEASE 


savepoint name; 


SQLite REINDEX Statement: 


REINDE 
REINDE 
REINDE 


SQLite ROLLBACK Statement: 


X collation name; 
X database name.index name; 
X database name.table name; 


ROLLBACK; 


(eje 


ROLLBACK TO SAVEPOINT savepoint name; 


SQLite SAVEPOINT Statement: 


SAVEPOINT savepoint name; 


SQLite SELECT Statement: 


SELECT 
FRO 


colluimtadl, COoluima2oo o COL 
table name; 


SQLite UPDATE Statement: 


UPDATE 
SET ¿o 


table name 


lumnl = valuel, column2 = value?2... 


[ WHERE CONDITION ]; 


SQLite VACUUM Statement: 


VACUUM; 


SQLite WHERE Clause: 


SELECT 
FRO 
WHERE 


column1, column2. .columnN 
table name 
CONDITION: 
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.columnN=valueN 


SQLite Data Type 


QLite data type is an attribute that specifies type of data of any object. Each column, variable and 


expression has related data type in SQLite. 


You would use these data types while creating your tables. SQLite uses a more general dynamic type system. In 
SOLite, the datatype of a value is associated with the value itself, not with its container. 


SQLite Storage Classes: 


Each value stored in an SQLite database has one of the following storage classes: 


Storage Class Description 

NULL The value is a NULL value. 

INTEGER The value is a signed integer, stored in 1, 2, 3, 4, 6, or 8 bytes depending on the 
magnitude of the value. 

REAL The value is a floating point value, stored as an 8-byte IEEE floating point number. 
The value is a text string, stored using the database encoding (UTF-8, UTF-16BE or 

TEXT 
UTF-16LE) 

BLOB The value is a blob of data, stored exactly as it was input. 


SOLite storage class is slightly more general than a datatype. The INTEGER storage class, for example, includes 
6 different integer datatypes of different lengths. 


SQLite Affinity Type: 


SQLite supports the concept of type affinity on columns. Any column can still store any type of data but the 
preferred storage class for a column is called its affinity. Each table column in an SQLite3 database is assigned 
one of the following type affinities: 


Affinity Description 

TEXT This column stores all data using storage classes NULL, TEXT or BLOB. 
NUMERIC This column may contain values using all five storage classes. 

INTEGER Behaves the same as a column with NUMERIC affinity with an exception in a CAST 
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expression. 


Behaves like a column with NUMERIC affinity except that it forces integer values into 


ss. floating point representation 


A column with affinity NONE does not prefer one storage class over another and no 
attempt is made to coerce data from one storage class into another. 


SQLite Affinity and Type Names: 


Following table lists down various data type names which can be used while creating SQLite3 tables 
corresponding applied affinity also has been shown: 


NONE 


Data Type Affinity 


INT 

INTEGER 

TINYINT 

SMALLINT 

MEDIUMINT INTEGER 
BIGINT 

UNSIGNED BIG INT 

INT2 


INT8 


CHARACTER(20) 
VARCHAR(255) 
VARYING CHARACTER(255) 
NCHAR(55) 

TEXT 
NATIVE CHARACTER(70) 
NVARCHAR(100) 


TEXT 


CLOB 
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BLOB 
NONE 
no datatype specified 


REAL 
DOUBLE 

REAL 
DOUBLE PRECISION 


FLOAT 


NUMERIC 
DECIMAL(10,5) 

BOOLEAN NUMERIC 
DATE 


DATETIME 


Boolean Datatype: 


SQLite does not have a separate Boolean storage class. Instead, Boolean values are stored as integers O (false) 
and 1 (true). 


Date and Time Datatype: 


SQLite does not have a separate storage class for storing dates and/or times, but SQLite is capable of storing 
dates and times as TEXT, REAL or INTEGER values. 


Storage Class Date Formate 

TEXT A date in a format like "YYYY-MM-DD HH:MM:SS.SSS". 

REAL The number of days since noon in Greenwich on November 24, 4714 B.C. 
INTEGER The number of seconds since 1970-01-01 00:00:00 UTC. 


You can chose to store dates and times in any of these formats and freely convert between formats using the 
built-in date and time functions. 
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SQLite Create Database 


he SQLite sqlite3 command is used to create new SQLite database. You do not need to have any 


special privilege to create a database. 


Syntax: 
Basic syntax of sqlite3 command is as follows: 
$sqlite3 DatabaseName.db 


Always, database name should be unique within the RDBMS. 


Example: 


If you want to create new database <testDB.db>, then SQLite3 statement would be as follows: 


Ssqlite3 testDB.db 

So tes veesian 34 /.19,2 2013=01=09 112538305 
Enter ".help" for instructions 

Enter SOL statements terminated with a ";" 
sqlite> 


Above command will create a file testDB.db in the current directory. This file will be used as database by SQLite 
engine. If you have noticed while creating database, sqlite3 command will provide a sqlite>prompt after creating 
database file successfully. 


Once a database is created, you can check it in the list of databases using SQLite .databases command as 
follows: 


sqlite>.databases 
seg name file 


0 main /home/sqlite/testDB.db 
You will use SQLite .quit command to come out of the sqlite prompt as follows: 


sqlite>.quit 
$ 
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The .dump Command 


You can use .dump dot command to export complete database in a text file using SQLite command at command 
prompt as follows: 


Ssqlite3 testDB.db .dump > testDB.sql 


Above command will convert the entire contents of testDB.db database into SQLite statements and dump it into 
ASCII text file testDB.sql. You can do restoration from the generated testDB.sql in simple way as follows: 


S$sqlite3 testDB.db < testDB.sql 


At this moment your database is empty, so you can try above two procedures once you have few tables and data 
in your database. For now, let's proceed to next chapter. 
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SQLite Attach Database 


onsider a case when you have multiple databases available and you want to use any one of them ata 


time. SQLite ATTACH DTABASE statement is used to select a particular database, and after this commana, all 
SOLite statements will be executed under the attached database. 


Syntax: 
Basic syntax of SQLite ATTACH DATABASE statement is as follows: 
ATTACH DATABASE 'DatabaseName' As 'Alias-Name'; 


Above command will also create a database in case database is already not created, otherwise it will just attach 
database file name with logical database 'Alias-Name'. 


Example: 

If you want to attach an existing database testDB.db, then ATTACH DATABASE statement would be as follows: 
sqlite> ATTACH DATABASE "testDB.db' as "TEST"; 

Use SQLite .database command to display attached database. 


sqlite> .database 


seg name file 
0 main /home/sqlite/testDB.db 
2 test /home/sqlite/testDB.db 


The database names main and temp are reserved for the primary database and database to hold temporary 
tables and other temporary data objects. Both of these database names exist for every database connection and 
should not be used for attachment, otherwise you will get a warning message something as follows: 


sqlite> ATTACH DATABASE 'testDB.db' as 'TEMP'; 
Error: database TEMP is already in use 
sqlite> ATTACH DATABASE 'testDB.db' as 'main'; 
Error: database TEMP is already in use 
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SQLite Detach Database 


QLite DETACH DTABASE statement is used to detach and dissociate a named database from a 


database connection which was previously attached using ATTACH statement. If the same database file has 
been attached with multiple aliases, then DETACH command will disconnect only given name and rest of the 
attachement will still continue. You cannot detach the main or temp databases. 


If the database is an in-memory or temporary database, the database will be destroyed and the contents will be 
lost. 


Syntax: 
Basic syntax of SQLite DETACH DATABASE 'Alias-Name' statement is as follows: 


DETACH DATABASE 'Alias-Name'; 


Here 'Alias-Name!' is the same alias, which you had used while attaching database using ATTACH statement. 


Example: 


Consider you have a database, which you created in previous chapter and attached it with 'test' and 'currentDB' 
as we can see using .«database command: 


sqlite>.databases 


seg name file 

0 main /home/sqlite/testDB.db 
2 test /home/sqlite/testDB.db 
E currentDB /home/sqlite/testDB.db 


Now let's try to detach 'currentDB' from testDB.db as follows: 
sqlite> DETACH DATABASE 'currentDB'; 
Now, if you will check current attachment, you will find that testDB.db ¡is still connected with 'test' and 'main'. 


sqlite>.databases 


seg name file 
0 main /home/sqlite/testDB.db 
2 test /home/sqlite/testDB.db 
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SOLite Create Table 


he SQLite CREATE TABLE statement is used to create a new table in any of the given database. 


Creating a basic table involves naming the table and defining its columns and each column's data type. 


Syntax: 


Basic syntax of CREATE TABLE statement is as follows: 


CREATE TABLE database name.table name ( 
column1 datatype PRIMARY KEY (one or more columns), 
column2 datatype, 
column3 datatype, 
columnN datatype, 
); 


CREATE TABLE is the keyword telling the database system to create a new table. The unique name or identifier 


for the table follows the CREATE TABLE statement. Optionally you can specify database_name along 
with table_name. 


Example: 


Following is an example, which creates a COMPANY table with ID as primary key and NOT NULL are the 
constraints showing that these fields can not be NULL while creating records in this table: 


sqlite> CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 
SALARY REAL 


); 


Let us create one more table, which we will use in our exercises in subsequent chapters: 


sqlite> CREATE TABLE DEPARTMENT ( 
TDAENTA RIMA YEN NOT NULL, 
[NENE CHAR (50) NOT NULL, 
EMP_1D INT NOT NULL 


YA 
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You can verify if your table has been created successfully using SQLlte command .tables command, which will 
be used to list down all the tables in an attached database. 


sqlite>.tables 
COMPANY DEPARTMENT 


Here, you can see COMPANY table twice because it's showing COMPANY table for main database and 
test. COMPANY table for 'test' alias created for your testDB.db. You can get complete information about a table 
using SQLite .schema command as follows: 


sqlite>.schema COMPANY 


CREATE TABLE COMPANY ( 
JDD) IONME IASIMNENO 1AdaNe NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 
SALARY REAL 
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SQLite Drop Table 


he SQLite DROP TABLE statement is used to remove a table definition and all associated data, indexes, 


triggers, constraints and permission specifications for that table. 


You have to be careful while using this command because once a table is deleted then all the information 
available in the table would also be lost forever. 


Syntax: 


Basic syntax of DROP TABLE statement is as follows. You can optionally specify database name along with table 
name as follows: 


DROP TABLE database name.table name; 


Example: 
Let us first verify COMPANY table and then we would delete it from the database. 


sqlite>.tables 
COMPANY test .COMPANY 


This means COMPANY table is available in the database, so let us drop it as follows: 


sqlite>DROP TABLE COMPANY; 
sqlite> 


Now, if you would try .TABLES command, then you will not find COMPANY table anymore: 


sqlite>.tables 
sqlite> 


It shows nothing means the table from your database has been dropped successfully. 
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SQLite Insert Query 


he SOLite INSERT INTO Statement is used to add new rows of data into a table in the database. 


Syntax: 
There are two basic syntaxes of INSERT INTO statement as follows: 


INSERT INTO TABLE NAME (column1, column2, column3,...columnN)] 
VALUES (valuel, value2, value3,...valuenN); 


Here, column1, column2,...columnN are the names of the columns in the table into which you want to insert data. 


You may not need to specify the column(s) name in the SQLite query if you are adding values for all the columns 
of the table. But make sure the order of the values is in the same order as the columns in the table. The SQLite 
INSERT INTO syntax would be as follows: 


INSERT INTO TABLE NAME VALUES (valuel,value2,value3,...valueN); 


Example: 


Consider you already have created COMPANY table in your testDB.db as follows: 


sqlite> CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 
SALARY REAL 


y; 
Now, following statements would create six records in COMPANY table: 


INSERT INTO COMPANY (ID,NAME,AGE, ADDRESS, SALARY) 
viabbtias (dh, MBauiY, Sa, “eslora, 2000000) 


INSERT INTO COMPANY (ID,NAME,AGE, ADDRESS, SALARY) 
VALUES 2 ASS US OOOO) 


INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
VATUES IS. MTeddy, 23, Norway, 20000005) 
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INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
vAdgdas (4, Meri, 29, Bslenmatilomial Y, ESOQ00.00 )4 


INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
Vatuas (5. devil) 20) Mesas", Sono. 00 e 


INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
WAciles (15, áti, 227 SoOmai>ieiliY, AS000.00 7 


You can create a record in COMPANY table using second syntax as follows: 


INSERT INTO COMPANY VALUES (7, 'James', 24, 'Houston', 10000.00 ); 


All the above statements would create following records in COMPANY table. Next chapter will teach you how to 
display all these records from a table. 


10D) NAME AGE ADDRESS SALARY 
il Paul SE conliicnamia 20000), 
2 Allen 2IS) Texas ESOO (0) 
S Teddy 2) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim EZ, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Populate one table using another table: 


You can populate data into a table through select statement over another table provided another table has a set 
of fields, which are required to populate first table. Here is the syntax: 


INSERT INTO first table name [(column1, column2, ... columnN)] 
SULZCcr columal, colminl, o oO 

FROM second table name 

[WHERE condition]; 


For now, you can skip above statement, first let's learn SELECT and WHERE clauses, which will be covered in 
subsequent chapters. 
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SOLite Select Query 


QLite SELECT statement is used to fetch the data from a SQLite database table which returns data in the 


form of result table. These result tables are also called result-sets. 


Syntax: 
The basic syntax of SQLite SELECT statement is as follows: 


SELECT column1, column2, columnN FROM table name; 


Here, column1, column2...are the fields of a table, whose values you want to fetch. If you want to fetch all the 
fields available in the field, then you can use the following syntax: 


SELECT * FROM table name; 


Example: 

Consider COMPANY table is having following records: 

ID NAME AGE ADDRESS SALARY 
il Paul 52 California 20000.0 
2 Allen 215) Texas LSO), 0 
3 Teddy 25) Norway 20000.0 
4 Mark a) Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim 2 South-Ha1l1  45000.0 
7 James 24 Houston 10000.0 


Following is an example to fetch and display all these records using SELECT statement. Here, first three 
commands have been used to set properly formatted output. 


sqlite>.header on 
sqlite>.mode column 

sqlite> SELECT * FROM COMPANY; 
Finally, you will get the following result: 


ID NAME AGE ADDRESS SALARY 
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1 Paul 32 California 20000.0 
2 Allen 2) Texas LSOOIO (0) 
3 Teddy 2) Norway 20000.0 
4 Mark 2) Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


If you want to fetch only selected fields of COMPANY table, then use the following query: 


sqlite> SELECT 1D, NAME, SALARY FROM COMPANY; 


Above query will produce the following result: 


10D) NAME SALARY 
il Paul 20000.0 
2 Allen ISQOOO: (0 
3 Teddy 20000.0 
4 Mark 65000.0 
5) David 85000.0 
6 Kim 45000.0 
7 James 10000.0 


Setting output column width: 


Sometimes, you will face a problem related to truncated output in case of .mode column which happens because 
of default width of the column to be displayed. What you can do is that you can set column displayable column 
width using .width num, num.... command as follows: 


senlibes> wielela 0, 20, 10 
sqlite>SELECT * FROM COMPANY; 


Above .width command sets first column width to 10, second column width to 20 and third column width to 10. So 
finally above SELECT statement will give the following result: 


ID NAME AGE ADDRESS SALARY 
ll Paul 32 caliiioraaia 20000), 
2 Allen 2) Texas SOLA 
3 Teddy 23 Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Schema Information: 


Because all the dot commads are available at SQLite prompt only, so while doing your programming with 
SQLite, you will use the following statement to list down all the tables created in your database using the following 
SELECT statement with sqlite_master table: 


sqliiite> SELECT tbl name FROM sqlite master WHERE type = "table"; 
Assuming you have only COMPANY table in your testDB.db, this will produce the following result: 


tbl_name 
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COMPANY 


You can list down complete information about COMPANY table as follows: 


sqlite> SELECT sql FROM sqlite master WHER 


'"COMPANY'; 


Assuming you have only COMPANY table in your testDB.db, this will produce the following result: 


CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT 
NAME TEXT NOT 
AGE INT NOT 
ADDRESS CHAR (50), 
SALARY REAL 
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NU 
NU 
NU 


'table' AND tbl_name 


SQLite Operators 


What is an operator in SQLite? 


n operator is a reserved word or a character used primarily in an SQLite statement's WHERE clause to 


perform operation(s), such as comparisons and arithmetic operations. 


Operators are used to specify conditions in an SQLite statement and to serve as conjunctions for multiple 
conditions in a statement. 


e  Arithmetic operators 
e Comparison operators 
e  Logical operators 


e  Bitwise operators 


SQLite Arithmetic Operators: 


Assume variable a holds 10 and variable b holds 20, then: 


Operator Description Example 
Es : , a + b will 
+ Addition - Adds values on either side of the operator give 30 
- Subtraction - Subtracts right hand operand from left hand operand ES pa 
Ñ e o : : a*b will 
Multiplication - Multiplies values on either side of the operator give 200 
il Division - Divides left hand operand by right hand operand a ses 
SE : : b % a will 
% Modulus - Divides left hand operand by right hand operand and returns remainder give 0 
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Example 


Here are simple examples showing usage of SQLite Arithmetic Operators: 
sqlite> .mode line 


sqlite> select 10 + 20; 
10 + 20 = 30 


sqlite> select 10 - 20; 
10 = 20 = =10 


sqlite> select 10 * 20; 
10) 20) = 21010 


sqiiite> select 
10/52 


sqlite> select 12 $% 5; 
125 5=2 


SQLite Comparison Operators: 


Assume variable a holds 10 and variable b holds 20, then: 


Operator Description Example 
y Checks if the values of two operands are equal or not, if yes then condition becomes E me ) 
a true. 

true. 


Checks if the values of two operands are equal or not, if yes then condition becomes — (a=b)is 


true. not true. 
_ Checks if the values of two operands are equal or not, if values are not equal then (a !=b) 
a condition becomes true. is true. 
E Checks if the values of two operands are equal or not, if values are not equal then (a <> b) 
condition becomes true. is true. 
Z Checks if the value of left operand is greater than the value of right operanad, if yes (a > b) is 
then condition becomes true. not true. 
E Checks if the value of left operand is less than the value of right operand, if yes then (a < b) is 
condition becomes true. true. 
ma Checks if the value of left operand is greater than or equal to the value of right a de ll 
_ operand, if yes then condition becomes true. UE 
EE Checks if the value of left operand is less than or equal to the value of right operand, if (a <= b) 
a yes then condition becomes true. is true. 
1 Checks if the value of left operand is not less than the value of right operand, if yes (a |< b) 
y then condition becomes true. is false. 
I> Checks if the value of left operand is not greater than the value of right operand, if yes (a !>b) 
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then condition becomes true. 


Example 


Consider COMPANY table has the following records: 


10JD) NAME AGE ADDRESS 

ll Paul 32 California 
2 Allen 23 Texas 

3 Teddy 2) Norway 

4 Mark 2) Rich-Mond 
5 David 21 Texas 

6 Kim 22 South-Hall 
7 James 24 Houston 


is true. 


SALARY 


Below example will show the usage of various SQLite Comparison Operators. 


Here, we have used WHERE clause, which will be explained in a separate chapter but for now you can 
understand that WHERE clause is used to put a conditional statement along with SELECT statement. 


Following SELECT statement lists down all the records having 


sqlite> SELECT * FROM COMPANY WHERE SALARY > 5 
10D) NAME AGE ADDRESS 

4 Mark 25) Rich-Mond 
5) David 27) Texas 


Following SELECT statement lists down all the records having 


sqlite> SELECT * FROM COMPANY WHERE SALARY = 
JEJD) NAME AGE ADDRESS 
1 Paul 32 California 
=) Teddy aS Norway 


Following SELECT statement lists down all the records having 


SALARY greater than 50,000.00: 


0000; 
SALARY 


65000.0 
85000.0 


SALARY equal to 20,000.00: 


20000; 
SALARY 


20000.0 
20000.0 


SALARY not equal to 20,000.00: 


sqlite> SELECT * FROM COMPANY WHERE SALARY != 20000; 

10D) NAME AGE ADDRESS SALARY 
2 Allen ZAS) Texas 15000.0 
4 ark 25 Rich-Mond 65000.0 
5 David 27) Texas 85000.0 
6 Kim DE South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following SELECT statement lists down all the records having 


sqlite> SELECT * FROM COMPANY WHERE SALARY <> 
10D) NAME AGE ADDRESS 

2 Allen 215) Texas 

4 Mark 245) Rich-Mond 
5 David 27 Texas 
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SALARY not equal to 20,000.00: 


20000; 
SALARY 
15000.0 
65000.0 
85000.0 


6 
> 


Kim DE South-Hal1  45000.0 
James 24 Houston 10000.0 


Following SELECT statement lists down all the records having SALARY greater than or equal to 65,000.00: 


sqlite> SE 


I 


ECT * FROM COMPANY WHERE SALARY >= 65000; 


ID 


NAME AGE ADDRESS SALARY 
Mark 24S) Rich-Mond 65000.0 
David 2) Texas 85000.0 


SQLite Logical Operators: 


Here is a list of all the logical operators available in SQLite. 


Operator 


AND 
BETWEEN 


EXISTS 


OR 
IS NULL 


UNIQUE 


Example 


Description 


The AND operator allows the existence of multiple conditions in an SQL statement's WHERE 
clause. 


The BETWEEN operator is used to search for values that are within a set of values, given the 
minimum value and the maximum value. 


The EXISTS operator is used to search for the presence of a row in a specified table that meets 
certain criteria. 


The IN operator is used to compare a value to a list of literal values that have been specified. 


The negation of IN operator which is used to compare a value to a list of literal values that have 
been specified. 


The LIKE operator is used to compare a value to similar values using wildcard operators. 


The GLOB operator is used to compare a value to similar values using wildcard operators. Also, 
GLOB is case sensitive, unlike LIKE. 


The NOT operator reverses the meaning of the logical operator with which itis used. Eg. NOT 
EXISTS, NOT BETWEEN, NOT IN, etc. This is negate operator. 


The OR operator is used to combine multiple conditions in an SQL statement's WHERE clause. 
The NULL operator is used to compare a value with a NULL value. 

The IS operator work like = 

The IS operator work like != 

Adds two different strings and make new one. 


The UNIQUE operator searches every row of a specified table for uniqueness (no duplicates). 


Consider COMPANY table has the following records: 


NAME AGE ADDRESS SALARY 
Paul SE California 20000.0 
Allen 29) Texas TSIOONO 0) 
Teddy 2S) Norway 20000.0 
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4 Mark US) Rich-Mond 65000.0 
5 David 21) Texas SOUIOOO 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Here are simple examples showing usage of SQLite Logical Operators. Following SELECT statement lists down 
all the records where AGE is greater than or equal to 25 and salary is greater than or equal to 65000.00: 


sqlite> SELECT * FROM COMPANY WHERE AGE >= 25 AND SALARY >= 65000; 


10D) NAME AGE ADDRESS SALARY 
4 Mark 25) Rich-Mond 65000.0 
5 David 2 Texas 85000.0 


Following SELECT statement lists down all the records where AGE is greater than or equal to 25 OR salary ¡is 
greater than or equal to 65000.00: 


sqalite> SELECT * FROM COMPANY WHERE AGE >= 25 OR SALARY >= 65000; 


10D) NAME AGE ADDRESS SALARY 
il Paul 2 California 20000.0 
2 Allen 245) Texas 15000.0 
4 Mark 25 Rich-Mond 65000.0 
5) David 2) Texas 85000.0 


Following SELECT statement lists down all the records where AGE is not NULL which means all the records 
because none of the record is having AGE equal to NULL: 


sqlite> SELECT * FROM COMPANY WHERE AGE IS NOT NULL; 


10D) NAME AGE ADDRESS SALARY 
1 Paul 32 California 20000.0 
2 Allen ZAS) Texas TSOOO (0) 
3 Teddy 25) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5) David 2) Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following SELECT statement lists down all the records where NAME starts with 'Ki", does not matter what comes 
after 'Ki". 


sqlite> SELECT * FROM COMPANY WHERE NAME LIKE 'KiS'; 
11D) NAME AGE ADDRESS SALARY 
6 Kim 2 South-Hall1  45000.0 


Following SELECT statement lists down all the records where NAME starts with 'Ki", does not matter what comes 
after 'Ki': 


sqlite> SELECT * FROM COMPANY WHERE NAME GLOB 'Ki*'; 
ID NAME AGE ADDRESS SALARY 
6 Kim Dz South-Hall1  45000.0 


Following SELECT statement lists down all the records where AGE value is either 25 or 27: 


sqlite> SELECT * FROM COMPANY WHERE AGE IN ( 25, 27 ); 
ID NAME AGE ADDRESS SALARY 
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2 Allen 245) Texas 15000.0 
4 Mark IS) Rich-Mond 65000.0 
5 David 27 Texas 85000.0 


Following SELECT statement lists down all the records where AGE value is neither 25 nor 27: 


sqlite> SELECT * FROM COMPANY WHERE AGE NOT IN ( 25, 27 ); 


10D) NAME AGE ADDRESS SALARY 
dl Paul 32 California 20000.0 
3 Teddy 23 Norway 20000.0 
6 Kim 2 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following SELECT statement lists down all the records where AGE value is in BETWEEN 25 AND 27: 


sqlite> SELECT * FROM COMPANY WHERE AGE BETWEEN 25 AND 27; 


10D) NAME AGE ADDRESS SALARY 
2 Allen 25 Texas 15000.0 
4 Mark 25 Rich-Mond 65000.0 
5 David 2) Texas 85000.0 


Following SELECT statement makes use of SQL sub-query where sub-query finds all the records with AGE field 
having SALARY > 65000 and later WHERE clause is being used along with EXISTS operator to list down all the 
records where AGE from the outside query exists in the result returned by sub-query: 


sqlite> SELECT AGE FROM COMPANY 
WHERE EXISTS (SELECT AGE FROM COMPANY WHERE SALARY > 65000); 


Following SELECT statement makes use of SQL sub-query where subquery finds all the records with AGE field 
having SALARY > 65000 and later WHERE clause is being used along with > operator to list down all the records 
where AGE from outside query is greater than the age in the result returned by sub-query: 


sqlite> SELECT * FROM COMPANY 


WHERE AGE > (SELECT AGE FROM COMPANY WHERE SALARY > 65000); 
J0)D) NAME AGE ADDRESS SALARY 
il Paul 2 California 20000.0 


SQLite Bitwise Operators: 


Bitwise operator works on bits and perform bit-by-bit operation. The truth table for 8 and | is as follows: 


P Q p gq pIq 
0 0 0 0 
0 1 0 1 
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Assume if A = 60; and B = 13; now in binary format, they will be as follows: 
A =0011 1100 


B = 0000 1101 


A8B = 0000 1100 
A|B = 0011 1101 
“A =1100 0011 


The Bitwise operators supported by SQLite language are listed in the following table. Assume variable A holds 60 
and variable B holds 13, then: 


Operator Description Example 


Binary AND Operator copies a bit to the result if it Eo: A 
Sa exists in both operands. (A 8 B) will give 12 which is 0000 1100 
tl Operator copies a bit if it exists in either (A | B) will give 61 which is 0011 1101 


Binary Ones Complement Operator is unary and 


has the effect of 'flipping' bits. (“A ) will give -60 which is 1100 0011 


Binary Left Shift Operator. The left operands value 
<< is moved left by the number of bits specified by the A << 2 will give 240 which is 1111 0000 
right operand. 


Binary Right Shift Operator. The left operands 


>> value is moved right by the number of bits A >> 2 will give 15 which is 0000 1111 
specified by the right operand. 


Example 

Here are simple examples showing usage of SQLite Bitwise Operators: 
sqlite> .mode line 

sqlite> select 60 | 13; 

0 pais. 


sqalite> select 60 £ 13; 
COMES EZ 


sqlite> select 60 ” 13; 
10 == 20 = 200 


sqlite> select  (-60); 
(-60) = -61 


sqlite> select (60 << 2); 
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(60 << 2) = 240 


sqlite> select (60 >> 2); 
(60 >> 2) = 15 
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SQLite Expressions 


n expression is a combination of one or more values, operators and SQL functions that evaluate to a 


value. 


SQL EXPRESSIONs are like formulas and they are written in query language. You can also use to query the 


database for specific set of data. 


Syntax: 
Consider the basic syntax of the SELECT statement as follows: 
SELECT column1, column2, columnN 


FROM table name 
WHERE [CONTION | EXPRESSION]; 


There are different types of SQLite expressions, which are mentioned below: 


SQLite - Boolean Expressions: 


SQLite Boolean Expressions fetch the data on the basis of matching single value. Following is the syntax: 


SELECT column1, column2, columnN 
FROM table name 
WHERE SINGLE VALUE MATCHTING EXPRESSION; 


Consider COMPANY table has the following records: 


10D) NAME AGE ADDRESS SALARY 
1 Paul 32 California 20000. 
2) Allen 25 Texas TESONONO 
3 Teddy ES) Norway 20000. 
4 Mark 2) Rich-Mond ESOO 
5) David 2 Texas 85000. 
6 Kim 22 South-Hal1 45000. 
7 James 24 Houston OOOO 


Here is simple examples showing usage of SQLite Boolean Expressions: 


sqlite> SELECT * FROM COMPANY WHERE SALARY = 10000; 
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4 James 24 Houston 10000.0 


SQLite - Numeric Expression: 


These expressions are used to perform any mathematical operation in any query. Following is the syntax: 


SELECT numerical expression as OPERATION NAME 
[FROM table name WHERE CONDITION] ; 


Here, numerical_expression is used for mathematical expression or any formula. Following is a simple example 
showing usage of SQLite Numeric Expressions: 


sqlite> SELECT (15 + 6) AS ADDITION 
ADDITION = 21 


There are several built-in functions like avg(), sum(), count(), etc., to perform what is known as aggregate data 
calculations against a table or a specific table column. 


sqlite> SHE 
RECORDS = 


ECT COUNT(*) AS "RECORDS" FROM COMPANY; 


ZE 


SQLite - Date Expressions: 


Date Expressions return current system date and time values and these expressions will be used in various data 
manipulations. 


sqlite> SELECT CURRENT _TIMESTAMP; 
CUNAS Sao = 2015-0817 10845335 
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SQLite Where Clause 


he SQLite WHERE clause is used to specify a condition while fetching the data from one table or multiple 


tables. 


If the given condition ¡is satisfied, means true, then it returns specific value from the table. You would use WHERE 
clause to filter the records and fetching only necessary records. 


The WHERE clause not only used in SELECT statement, but it is also used in UPDATE, DELETE statement, etc., 
which we would study in subsequent chapters. 


Syntax: 
The basic syntax of SQLite SELECT statement with WHERE clause is as follows: 
SETECTACO mac ola O LUON 


FROM table name 
WHERE [condition] 


Example: 


You can specify a condition using Comparision or Logical Operators like >, <, =, LIKE, NOT, etc. Consider 
COMPANY table has the following records: 


ID NAME AGE ADDRESS SALARY 
il Paul 2 California 20000.0 
2 Allen IS) Texas ESOO 0 
S Teddy 2) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim EZ, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Here are simple examples showing usage of SQLite Logical Operators. Following SELECT statement lists down 
all the records where AGE is greater than or equal to 25 AND salary is greater than or equal to 65000.00: 


sqlite> SELECT * FROM COMPANY WHERE AGE >= 25 AND SALARY >= 65000; 
18D) NAME AGE ADDRESS SALARY 


4 Mark 215) Rich-Mond 65000.0 
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5) David 27 Texas 


85000.0 


Following SELECT statement lists down all the records where AGE is greater than or equal to 25 OR salary ¡is 


greater than or equal to 65000.00: 


sqlite> SELECT * FROM COMPANY WHERE AGE >= 25 OR SALARY >= 65000; 


10D) NAME AGE ADDRESS 

dl Paul 2 California 
2 Allen 25) Texas 

4 Mark 25 Rich-Mond 
5 David 27 Texas 


Following SELECT statement lists down all the records where 
because none of the record is having AGE equal to NULL: 


SALARY 

20000.0 
15000.0 
65000.0 
85000.0 


AGE is not NULL which means all the records 


sqlite> SELECT * FROM COMPANY WHERE AGE IS NOT NULL; 

10D) NAME AGE ADDRESS SALARY 
il Paul 52 calirorma 20000), 0) 
2 Allen 245) Texas 15000.0 
3 Teddy 25) Norway 20000.0 
4 ark 25 Rich-Mond 65000.0 
5) David 2) Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following SELECT statement lists down all the records where NAME starts with 'Ki", does not matter what comes 


after 'Ki'. 
sqlite> SEL 


NAME 


ECT * FROM COMPANY WHE 


NAME LIKE 


AGE 


ADDRESS 


th-Hall 


Mao 
SALARY 


45000.0 


Following SELECT statement lists down all the records where NAME starts with 'Ki", does not matter what comes 


after 'Ki': 


sqlite> SEI 


NAME 


ECT * FROM COMPANY WHE 


GLOB 


AGE 


ADDRESS 


ENSE QUA 


TRI 
SALARY 


45000.0 


Following SELECT statement lists down all the records where AGE value is either 25 or 27: 


sqlite> SELECT * FROM COMPANY WHERE 


J0JD) NAME 
2 Allen 
4 Mark 
5 David 


ACE RIN ZN) e 
AGE ADDRESS SALARY 
215) Texas 15000.0 
215) Rich-Mond 65000.0 
2) Texas 85000.0 


Following SELECT statement lists down all the records where AGE value is neither 25 nor 27: 


sqlite> SEL 


10D) NAME 
dl Paul 
3 Teddy 
6 Kim 
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ECT * FROM COMPANY WHE 


RE AGE NOT IN 
AGE ADDRESS 
32 California 
23 Norway 
2 South-Hall 


(23 E 
SALARY 
20000.0 
20000.0 
45000.0 


); 


7 


James 


24 


Houston 


10000.0 


Following SELECT statement lists down all the records where AGE value is in BETWEEN 25 AND 27: 


sqlite> SELECT * FROM COMPANY WHERE 


ID 


NAME 


AGE BETWEEN 25 AND 27; 


AGE 


Texas 
Rich-Mond 
Texas 


SALARY 

15000.0 
65000.0 
85000.0 


Following SELECT statement makes use of SQL sub-query where sub-query finds all the records with AGE field 
having SALARY > 65000 and later WHERE clause is being used along with EXISTS operator to list down all the 
records where AGE from the outside query exists in the result returned by sub-query: 


sqlite> SE 


ECT AGE 


ERE EXISTS (SE 


FROM COMPANY 


LECT AGE 


FROM COMPANY WHE 


RE SALARY > 65000); 


Following SELECT statement makes use of SQL sub-query where sub-query finds all the records with AGE field 
having SALARY > 65000 and later WHERE clause is being used along with > operator to list down all the records 
where AGE from outside query is greater than the age in the result returned by sub-query: 


sqlite> SE 


ECT *TEROM CO 


ERE AGE > (SE 
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PANY 
ECT AGE FROM COMPANY WHE 
AGE ADDRESS 

2 California 


RE SALARY > 65000); 


SALARY 


20000.0 


SQLite AND and OR Operator 


he SQLite AND and OR operators are used to combine multiple conditions to narrow down selected data 


in an SQLite statement. These two operators are called conjunctive operators. 


These operators provide a means to make multiple comparisons with different operators in the same SQLite 
statement. 


The AND Operator: 


The AND operator allows the existence of multiple conditions in an SQLite statement's WHERE clause. While 
using AND operator, complete condition will be assumed true when all the conditions are true. For example, 
[condition1] AND [condition2] will be true only when both conditiont and condition2 are true. 


Syntax: 
The basic syntax of AND operator with WHERE clause is as follows: 
SELECT column1, column2, columnN 


FROM table name 
WHERE [condition1] AND [condition2]...AND [conditionN]; 


You can combine N number of conditions using AND operator. For an action to be taken by the SQLite statement, 
whether it be a transaction or query, all conditions separated by the AND must be TRUE. 


Example: 

Consider COMPANY table is having the following records: 

ID NAME AGE ADDRESS SALARY 
Al Paul 32 California 20000.0 
2 Allen 25 Texas 15000.0 
3 Teddy 2) Norway 20000.0 
4 Mark 2) Rich-Mond 65000.0 
5) David 27 Texas 85000.0 
6 Kim EN South-Ha1l1  45000.0 
Y James 24 Houston 10000.0 


Following SELECT statement lists down all the records where AGE is greater than or equal to 25 ANDsalary ¡is 
greater than or equal to 65000.00: 


sqlite> SELECT * FROM COMPANY WHERE AGE >= 25 AND SALARY >= 65000; 
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4 Mark JS) Rich-Mond 65000.0 
5 David 27) Texas 85000.0 


The OR Operator: 


The OR operator is also used to combine multiple conditions in an SQLite statement's WHERE clause. While 
using OR operator, complete condition will be assumed true when at least any of the conditions is true. For 
example, [condition1] OR [condition2] will be true if either condition1 or condition2 is true. 


Syntax: 


The basic syntax of OR operator with WHERE clause is as follows: 


SITUA Colmmd, columal, Colom 
FROM table name 
WHERE [condition1] OR [condition2]...OR [conditionN] 


You can combine N number of conditions using OR operator. For an action to be taken by the SQLite statement, 
whether it be a transaction or query, only any ONE of the conditions separated by the OR must be TRUE. 


Example: 

Consider COMPANY table is having the following records: 

ID NAME AGE ADDRESS SALARY 
11 Paul 32 California 20000.0 
z Allen a) Texas USO) (0, 
5) Teddy 2) Norway 20000.0 
4 Mark 215) Rich-Mond 65000.0 
e) David 2 Texas 85000.0 
6 Kim 22 South-Ha11  45000.0 
1 James 24 Houston 10000.0 


Following SELECT statement lists down all the records where AGE is greater than or equal to 25 ORsalary ¡is 
greater than or equal to 65000.00: 


sqalite> SELECT * FROM COMPANY WHERE AGE >= 25 OR SALARY >= 65000; 


10D) NAME AGE ADDRESS SALARY 
dl Paul 32 California 20000.0 
2 Allen 25 Texas 15000.0 
4 Mark DS Rich-Mond 65000.0 
5 David 27) Texas 85000.0 
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SQLite Update Query 


he SQLite UPDATE Query is used to modify the existing records in a table. You can use WHERE clause 


with UPDATE query to update selected rows, otherwise all the rows would be updated. 


Syntax: 


The basic syntax of UPDATE query with WHERE clause is as follows: 


UPDATE table name 
SET columnl = valuel, 
WHERE [condition]; 


column2 = value?2.... 


columnN = 


You can combine N number of conditions using AND or OR operators. 


Example: 


Consider COMPANY table is having the following records: 


Following is an example, which would update ADDRESS for a customer whose ID is 6: 


sqlite> UPDATE COMPANY SET ADDRESS 


Now, COMPANY table would have the following records: 
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ADDRESS 


California 


6 


Texas 


Norway 
Rich-Mond 


E 


South-Hall 
Houston 


Texas 


SALARY 
20000. 
15000. 
20000. 
65000. 
85000. 
45000. 
10000. 


'"Texas' WHERE ID 
ADDRESS SALARY 
California 20000. 
Texas TESIOONO o 
Norway 20000. 
Rich-Mond 65000. 
Texas 85000. 


valueN 


6 Kim 22 Texas 45000.0 
7 James 24 Houston 10000.0 


If you want to modify all ADDRESS and SALARY column values in COMPANY table, you do not need to use 
WHERE clause and UPDATE query would be as follows: 


sqlite> UPDATE COMPANY SET ADDRESS = 'Texas', SALARY = 20000.00; 


Now, COMPANY table will have the following records: 


11)D) NAME AGE ADDRESS SALARY 
il Paul 52 Texas 20000.0 
2 Allen 2D) Texas ADO000 
3 Teddy 2) Texas 20000.0 
4 Mark 2AS) Texas AO) 0 
5 David 21) Texas OO - (0 
6 Kim 22 Texas 20000.0 
7 James 24 Texas 000050 
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SQLite Delete Query 


he SQLite DELETE Query is used to delete the existing records from a table. You can use WHERE 


clause with DELETE query to delete selected rows, otherwise all the records would be deleted. 


Syntax: 


The basic syntax of DELETE query with WHERE clause is as follows: 


DELETE FROM table name 
WHERE [condition]; 


You can combine N number of conditions using AND or OR operators. 


Example: 

Consider COMPANY table is having the following records: 

En NAME AGE ADDRESS 

1 Paul 32 California 
2 Allen a) Texas 

3 Teddy 2) Norway 

4 Mark 2) Rich-Mond 
5) David sl Texas 

6 Kim 22 South-Hall 
7) James 24 Houston 


SALARY 

20000.0 
15000.0 
20000.0 
65000.0 
85000.0 
45000.0 
10000.0 


Following is an example, which would DELETE a customer whose ID is 7: 


sqlite> DELETE FROM COMPANY WHERE 1D = 7; 


Now, COMPANY table will have the following records: 


1010) NAME AGE ADDRESS 

dl Pajil 2 California 
E Allen 24 Texas 

ES Teddy 2) Norway 

4 Mark IS Rich-Mond 
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SALARY 

20000.0 
15000.0 
20000.0 
65000.0 


5) David 2 Texas 85000.0 
6 Kim Da South-Hal1  45000.0 


If you want to DELETE all the records from COMPANY table, you do not need to use WHERE clause with 
DELETE query, which would be as follows: 


sqlite> DELETE FROM COMPANY; 


Now, COMPANY table does not have any record because all the records have been deleted by DELETE 
statement. 
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SOLite Like Clause 


he SQLite LIKE operator is used to match text values against a pattern using wildcards. If the search 


expression can be matched to the pattern expression, the LIKE operator will return true, which is 1. There are two 
wildcards used in conjunction with the LIKE operator: 


e The percent sign (%) 
e  Theunderscore (_) 


The percent sign represents zero, one, or multiple numbers or characters. The underscore represents a single 
number or character. These symbols can be used in combinations. 


Syntax: 
The basic syntax of % and _ is as follows: 


SELECT FROM table name 
WHERE column LIKE 'XXXX3' 


(SJie 


SELECT FROM table name 
WHERE column LIKE 'SXXXXS' 


OS 


SELECT FROM table name 
WHERE column LIKE 'XXXX ' 


(Sie 


SELECT FROM table name 
WHERE column LIKE ' XXXX' 


SE 


SELECT FROM table name 
WHERE column LIKE ' XXXX ' 


You can combine N number of conditions using AND or OR operators. Here XXXX could be any numeric or string 
value. 
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Example: 


Here are number of examples showing WHERE part having different LIKE clause with '%' and '_' operators: 


Statement Description 

WHERE SALARY LIKE '200%' Finds any values that start with 200 

WHERE SALARY LIKE '%200%' Finds any values that have 200 in any position 

WHERE SALARY LIKE '_00%' Finds any values that have 00 in the second and third positions 
WHERE SALARY LIKE '2_%_%' Finds any values that start with 2 and are at least 3 characters in length 
WHERE SALARY LIKE '%2' Finds any values that end with 2 

WHERE SALARY LIKE '_2%3' Finds any values that have a 2 in the second position and end with a 3 
WHERE SALARY LIKE '2__ 3 Finds any values in a five-digit number that start with 2 and end with 3 


Let us take a real example, consider COMPANY table is having the following records: 


11D) NAME AGE ADDRESS SALARY 
1 Paul 52 California 20000.0 
2 Allen 27) Texas ESOO 10) 
3 Teddy 2) Norway 20000.0 
4 Mark 245) Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston TOOONO 10) 


sqlite> SELECT * FROM COMPANY WHERE AGE LIKE '2$'; 


This would produce the following result: 


12)D) NAME AGE ADDRESS SALARY 
2 Allen 259 Texas 15000.0 
5 Teddy iS) Norway 20000.0 
4 Mark 2) Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston TODO 10) 


Following is an example, which would display all the records from COMPANY table where ADDRESS will have a 
hyphen (-) inside the text: 


sqlite> SELECT * FROM COMPANY WHERE ADDRESS LIKE 'S-$'; 


This would produce the following result: 


10D) NAME AGE ADDRESS SALARY 
4 Mark 2) Rich-Mond 65000.0 
6 Kim 22 South-Hal1  45000.0 
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SOLite Glob Clause 


he SQLite GLOB operator is used to match only text values against a pattern using wildcards. If the 


search expression can be matched to the pattern expression, the GLOB operator will return true, which is 1. 
Unlike LIKE operator, GLOB is case sensitive and it follows syntax of UNIX for specifying the following wildcards. 


e The asterisk sign (*) 
e The question mark (?) 


The asterisk sign represents zero or multiple numbers or characters. The ? represents a single number or 
character. 


Syntax: 


The basic syntax of * and ? is as follows: 


SELECT FROM table name 
WHERE column GLOB 'XXXX*' 


SUE 


SELECT FROM table name 
WHERE column GLOB '*XXXX*' 


or 


SELECT FROM table name 
WHERE column GLOB 'XXXX?7' 


SUE 


SELECT FROM table name 
WHERE column GLOB '?XXXX' 


(Sie 


SELECT FROM table name 
WHERE column GLOB '?XXXX?' 


HS 
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SELECT FROM table name 
WHERE column GLOB '?277?' 


You can combine N number of conditions using AND or OR operators. Here XXXX could be any numberic or 
string value. 


Example: 

Here are number of examples showing WHERE part having different LIKE clause with '* and '?' operators: 
Statement Description 

WHERE SALARY GLOB '200* Finds any values that start with 200 

WHERE SALARY GLOB '*200* Finds any values that have 200 in any position 

WHERE SALARY GLOB '?200* Finds any values that have 00 in the second and third positions 
WHERE SALARY GLOB '2??' Finds any values that start with 2 and are at least 3 characters in length 
WHERE SALARY GLOB '*2' Finds any values that end with 2 

WHERE SALARY GLOB '?2*3' Finds any values that have a 2 in the second position and end with a 3 
WHERE SALARY GLOB '2???3' Finds any values in a five-digit number that start with 2 and end with 3 


Let us take a real example, consider COMPANY table is having the following records: 


10D) NAME AGE ADDRESS SALARY 
1 Paul EZ calitomzaia 2000010 
2 Allen 23 Texas SONO (0) 
S Teddy ES) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5) David 21 Texas SONO 10) 
6 Kim 2NZ, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following is an example, which would display all the records from COMPANY table where AGE starts with 2: 


sqlite> SELECT * FROM COMPANY WHERE AGE  GLOB '2*'; 


This would produce following result: 


11)D) NAME AGE ADDRESS SALARY 
2 Allen IS) Texas ESOO 10) 
S Teddy 2S) Norway 20000.0 
4 Mark 29 Rich-Mond 65000.0 
5) David 28 Texas 85000.0 
6 Kim nz, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following is an example, which would display all the records from COMPANY table where ADDRESS will have a 
hyphen (-) inside the text: 


sqlite> SELECT * FROM COMPANY WHERE ADDRESS GLOB '*-*'; 


This would produce the following result: 
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4 Mark DS Rich-Mond 65000.0 
6 Kim 2D 2 South-Hal1  45000.0 
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SOLite LIMIT Clause 


he SQLite LIMIT clause is used to limit the data amount returned by the SELECT statement. 


Syntax: 

The basic syntax of SELECT statement with LIMIT clause is as follows: 
SELECT column1, column2, columnN 

FROM table name 


LIMIT [no of rows] 


Following is the syntax of LIMIT clause when itis used along with OFFSET clause: 
SELECT column1, column2, columnN 

FROM table name 

LIMIT [no of rows] OFFSET [row num] 


SQLite engine will return rows starting from the next row to the given OFFSET as shown below in the last 
example. 


Example: 


Consider COMPANY table is having the following records: 


10D) NAME AGE ADDRESS SALARY 
1 Paul EZ Conlara 2000) 0) 
2 Allen 29) Texas LSOOIO 10) 
3 Teddy 2 Norway 20000.0 
4 Mark 245) Rich-Mond 65000.0 
5 David 27 Texas 85000.0 
6 Kim 2NZ, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following is an example, which limits the row in the table according to the number of rows you want to fetch from 
table: 


sqlite> SELECT * FROM COMPANY LIMIT 6; 


This would produce the following result: 


TUTORIALS POINT 
Simply Easy Learning 


ID NAME AGE ADDRESS SALARY 


dl Paul 52 California 20000.0 
2 Allen 2) Texas LSOOIO 19) 
3 Teddy 2) Norway 20000.0 
4 Mark 215 Rich-Mond 65000.0 
5 David 2] Texas SEOUIOUO 
6 Kim 22 South-Hal1  45000.0 


But in certain situations, you may need to pick up a set of records from a particular offset. Here is an example, 
which picks up 3 records starting from 3rd position: 


sqlite> SELECT * FROM COMPANY LIMIT 3 OFFSET 2; 


This would produce the following result: 


1D NAME AGE ADDRESS SALARY 
3 Teddy 2S) Norway 20000.0 
4 Mark 2) Rich-Mond 65000.0 
S) David 28 Texas 85000.0 
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SQLite Order By Clause 


he SQLite ORDER BY clause is used to sort the data in ascending or descending order, based on one or 


more columns. 


Syntax: 

The basic syntax of ORDER BY clause is as follows: 
SELECT column-1list 

FROM table name 


[WHERE condition] 
RORDERFBNA CS ola CON ASA DE SE 


You can use more than one column in the ORDER BY clause. Make sure whatever column you are using to sort, 
that column should be available in column-list. 


Example: 


Consider COMPANY table is having the following records: 


10D) NAME AGE ADDRESS SALARY 
1 Paul IZ calitorzmaa 20000), (0) 
2 Allen IS) Texas ESOO. 0 
S) Teddy 4) Norway 20000.0 
4 Mark 29 Rich-Mond 65000.0 
5) David 2 Texas 85000.0 
6 Kim Ez, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Following is an example, which would sort the result in descending order by SALARY: 
sqlite> SELECT * FROM COMPANY ORDER BY SALARY ASC; 


This would produce the following result: 


10)D) NAME AGE ADDRESS SALARY 
7 James 24 Houston 10000.0 
E Allen 2D) Texas LSOOIO - (0) 
1 Paul 2 California 20000.0 
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S Teddy 2) Norway 20000.0 
6 Kim EZ South-Hall1  45000.0 
4 Mark 23 Rich-Mond 65000.0 
5) David 2Ñ Texas 85000.0 


Following is an example, which would sort the result in descending order by NAME and SALARY: 


sqlite> SELECT * FROM COMPANY ORDER BY NAME, SALARY ASC; 


This would produce following result: 


10D) NAME AGE ADDRESS SALARY 
2 Allen 2) Texas LSOOIO - 0) 
5) David 27 Texas 85000.0 
7 James 24 Houston 10000.0 
6 Kim 22 South-Hal1  45000.0 
4 ark 21) Rich-Mond 65000.0 
ll Paul EZ calitozmta 200000 
3 Teddy 2) Norway 20000.0 


Following is an example, which would sort the result in descending order by NAME: 


sqlite> SELECT * FROM COMPANY ORDER BY NAME DESC; 


This would produce the following result: 


10)D) NAME AGE ADDRESS SALARY 
3 Teddy iS) Norway 20000.0 
lA Paul 52 calitorma  20000.0 
4 ark 25 Rich-Mond 65000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 
5) David 21 Texas SDMOO 10) 
2) Allen 29) Texas ESOO) 0) 


TUTORIALS POINT 
Simply Easy Learning 


SQLite Group By Clause 


he SQLite GROUP BY clause is used in collaboration with the SELECT statement to arrange identical 


data into groups. 
The GROUP BY clause follows the WHERE clause in a SELECT statement and precedes the ORDER BY clause. 


Syntax: 


The basic syntax of GROUP BY clause is given below. The GROUP BY clause must follow the conditions in the 
WHERE clause and must precede the ORDER BY clause if one is used. 


SELECTA CO mantis 

FROM table name 

WHERE [ conditions ] 

GROUP BY column1, column2....columnN 
ORDER BY column1, column2....columnN 


You can use more than one column in the GROUP BY clause. Make sure whatever column you are using to 
group, that column should be available in column-list. 


Example: 


Consider COMPANY table is having the following records: 


JEJD) NAME AGE ADDRESS SALARY 
1 Paul 32 calitorzmia 20000) ,1(0) 
2 Allen 25 Texas ESOO 0) 
S) Teddy 2) Norway 20000.0 
4 Mark 2D Rich-Mond 65000.0 
5) David 21 Texas 85000.0 
6 Kim DZ South-Hal1  45000.0 
7 James 24 Houston TONOONO) 10) 


If you want to know the total amount of salary on each customer, then GROUP BY query would be as follows: 


sqlite> SELECT NAME, SUM(SALARY) FROM COMPANY GROUP BY NAME; 


This would produce following result: 
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NAME SUM(SALARY) 
Allen ISOOIO +0) 
David 85000.0 
James 10000.0 
Kim 45000.0 
ark 65000.0 
Paul 20000.0 
Teddy 20000.0 


Now, let us create three more records in COMPANY table using the following INSERT statements: 


INSERT INTO COMPANY VALUES (8, 'Paul', 24, 'Houston', 20000.00 ); 
INSERT INTO COMPANY VALUES (9, 'James', 44, 'Norway', 5000.00 ); 
INSERT INTO COMPANY VALUES (10, 'James', 45, 'Texas', 5000.00 ); 
Now, our table has the following records with duplicate names: 

LD NAME AGE ADDRESS SALARY 

1 Paul SE California 20000.0 

2 Allen 21 Texas 15000.0 

3 Teddy 2 Norway 20000.0 

4 ark 22) Rich-Mond 65000.0 

5 David 21 Texas 85000.0 

6 Kim 2NZ, South-Hall1  45000.0 

7 James 24 Houston 10000.0 

8 Paul 24 Houston 20000.0 

€) James 44 Norway 5000.0 

1110) James 45 Texas 5000.0 


Again, let us use the same statement to group-by all the records using NAME column as follows: 


sqlite> SELECT NAME, SUM(SALARY) 


This would produce the following result: 


NAME SUM (SALARY) 
Allen 15000 

David 85000 
James 20000 
Kim 45000 

ark 65000 

Paul 40000 
Teddy 20000 


FROM COMPANY GROUP BY NAME 


ORDER BY NAME 


Let us use ORDER BY clause along with GROUP BY clause as follows: 


sqlite> SELECT NAME, SUM(SALARY) 
FROM COMPANY GROUP BY NAME 


This would produce the following result: 


NAME SUM (SALARY) 
Teddy 20000 
Paul 40000 
Mark 65000 
Kim 45000 
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ORDER BY NAME DESC; 


James 20000 
David 85000 
Allen 15000 


TUTORIALS POINT 
Simply Easy Learning 


SQLite Having Clause 


he HAVING clause enables you to specify conditions that filter which group results appear in the final 


results. 


The WHERE clause places conditions on the selected columns, whereas the HAVING clause places conditions 
on groups created by the GROUP BY clause. 


Syntax: 
The following is the position of the HAVING clause in a SELECT query: 


SELECT 
FROM 
WHERE 
CROUENDY 
HAVING 
ORDER BY 


The HAVING clause must follow the GROUP BY clause in a query and must also precede the ORDER BY clause 
if used. The following is the syntax of the SELECT statement, including the HAVING clause: 


SELECT column1, column2 
FROM tablel, table2 

WHERE [ conditions ] 
GROUP BY column1, column2 
HAVING [ conditions ] 
ORDER BY column1, column2 


Example: 

Consider COMPANY table is having the following records: 

ID NAME AGE ADDRESS SALARY 
1 Paul 32 California 20000.0 
2 Allen 25) Texas 15000.0 
3 Teddy 2) Norway 20000.0 
4 Mark o) Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim 22 South-Hal11  45000.0 
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7 James 24 Houston 10000.0 
8 Paul 24 Houston 20000.0 
9 James 44 Norway 5000.0 
110) James 45 Texas SOJO030 


Following is the example, which would display record for which name count is less than 2: 


sqlite > SELECT * FROM COMPANY GROUP BY name HAVING count (name) < 2; 


This would produce the following result: 


10D) NAME AGE ADDRESS SALARY 
2 Allen 2) Texas 15000 
5) David 28 Texas 85000 
6 Kim 22 South-Hal1 45000 
4 Mark 23 Rich-Mond 65000 
3 Teddy 2) Norway 20000 


Following is the example, which would display record for which name count is greater than 2: 


sqlite > SELECT * FROM COMPANY GROUP BY name HAVING count (name) > 2; 


This would produce the following result: 


ID NAME AGE ADDRESS SALARY 
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SQLite Distinct Keyword 


he SQLite DISTINCT keyword is used in conjunction with SELECT statement to eliminate all the 


duplicate records and fetching only unique records. 


There may be a situation when you have multiple duplicate records in a table. While fetching such records, it 
makes more sense to fetch only unique records instead of fetching duplicate records. 


Syntax: 


The basic syntax of DISTINCT keyword to eliminate duplicate records is as follows: 


SSLECIE DESIMÓNCTE columal, Coluiil2,ooooo columnN 
FROM table name 
WHERE [condition] 


Example: 

Consider COMPANY table is having the following records: 

10D) NAME AGE ADDRESS 

TL Paul 32 California 
2 Allen 2) Texas 

S Teddy 2lS) Norway 

4 Mark 2) Rich-Mond 
E) David 21 Texas 

6 Kim 22 South-Hall 
7 James 24 Houston 

8 Paul 24 Houston 

9 James 44 Norway 

10 James 45 Texas 


SALARY 


DSC 


First, let us see how the following SELECT query returns duplicate salary records: 


sqlite> SELECT name FROM COMPANY; 


This would produce the following result: 
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Paul 
Allen 
Teddy 
ark 
David 
Kim 
James 
Paul 
James 
James 


Now, let us use DISTINCT keyword with the above SELECT query and see the result: 


sqlite> SELECT DISTINCT name FROM COMPANY; 


This would produce the following result, where we do not have any duplicate entry: 
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SQLite PRAGMA 


he SOLite PRAGMA command is a special command to be used to control various environmental 


variables and state flags within the SQLite environment. A PRAGMA value can be read and it can also be set 
based on requirements. 


Syntax: 

To query the current PRAGMA value, just provide the name of the pragma: 
PRAGMA pragma_name; 

To set a new value for PRAGMA, you will use the following syntax: 
PRAGMA pragma_ name = value; 


The set mode can be either the name or the integer equivalent but the returned value will always be an integer. 


auto_vacuum Pragma 
The auto_vacuum pragma gets or sets the auto-vacuum mode. Following is the simple syntax: 


PRAGMA [database.]auto _vacuum; 
PRAGMA [database.]auto vacuum = mode; 


Where mode can be any of the following: 
Pragma Value Description 


Auto-vacuum is disabled. This is default mode which means that a database file will 


OS never shrink in size unless it is manually vacuumed using the VACUUM command. 


Auto-vacuum is enabled and fully automatic which allows a database file to shrink as 


LOrIALal data is removed from the database. 


Auto-vacuum is enabled but must be manually activated. In this mode the reference 
2 or NCREMENTAL data is maintained, but free pages are simply put on the free list. These pages can be 
recovered using the incremental_vacuum pragmaany time. 
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cache_size Pragma 


The cache_size pragma can get or temporarily set the maximum size of the in-memory page cache. Following is 
the simple syntax: 


PRAGMA [database.]cache size; 
PRAGMA [database.]cache size = pages; 


The pages value represents the number of pages in the cache. The built-in page cache has a default size of 
2,000 pages and a minimum size of 10 pages. 


case sensitive like Pragma 


The case_sensitive_ like pragma controls the case-sensitivity of the built-in LIKE expression. By default, this 
pragma is false which means that the built-in LIKE operator ignores letter case. Following is the simple syntax: 


INUNCIMÍA case sensllive lille = [Meme | else!) 


There is no way to query for the current state of this pragma. 


count_changes Pragma 


The count_changes pragma gets or sets the return value of data manipulation statements such as INSERT, 
UPDATE and DELETE. Following is the simple syntax: 


PRAGMA count_changes; 
PRAGMA count_changes = [truel|false]; 


By default, this pragma is false and these statements do not return anything. lf set to true, each of the mentioned 
statement will return an one-column, one-row table consisting of a single integer value indicating impacted rows 
by the operation. 


database list Pragma 


The database_list pragma will be used to list down all the databases attached. Following is the simple syntax: 
PRAGMA database list; 


This pragma will return a three-column table with one row per open or attached database giving database 
sequence number, its name and file associated. 


encoding Pragma 


The encoding pragma controls how strings are encoded and stored in a database file. Following is the simple 
syntax: 


PRAGMA encoding; 
PRAGMA encoding = format; 


The format value can be one of UTF-8, UTF-16le, or UTF-16be. 


freelist_count Pragma 


The freelist_count pragma returns a single integer indicating how many database pages are currently marked as 
free and available. Following is the simple syntax: 


PRAGMA [database.]freelist count; 
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The format value can be one of UTF-8, UTF-16le, or UTF-16be. 


index_info Pragma 
The index_into pragma returns information about a database index. Following is the simple syntax: 
PRAGMA [database.]index info( index name ); 


The result set will contain one row for each column contained in the index giving column sequence, column index 
within table and column name. 


index_list Pragma 


The index_list pragma lists all of the indexes associated with a table. Following is the simple syntax: 
PRAGMA [database.]index list( table name ); 


The result set will contain one row for each index giving index sequence, index name and flag indicating whether 
index is unique or not. 


journal_mode Pragma 


The journal_mode pragma gets or sets the journal mode which controls how the journal file is stored and 
processed. Following is the simple syntax: 


PRAGMA journal mode; 

PRAGMA journal mode = mode; 

PRAGMA database.journal mode; 

PRAGMA database.journal mode = mode; 


There are five supported journal modes: 


Pragma Value Description 
DELETE This is default mode. Here at the conclusion of a transaction, the journal file is deleted. 
TRUNCATE The journal file is truncated to a length of zero bytes. 

The journal file is left in place, but the header is overwritten to indicate the journal is no 
PERSIST : 

longer valid. 
MEMORY The journal record is held in memory, rather than on disk. 
OFF No journal record is kept. 


max_page_ count Pragma 


The max_page_count pragma gets or sets the maximum allowed page count for a database. Following is the 
simple syntax: 


PRAGMA [database.]max page count; 
PRAGMA [database.]max page count = max page; 


The default value is 1,073,741,823 which is one giga-page which means if the default 1 KB page size, this allows 
databases to grow up to one terabyte. 
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page count Pragma 

The page_count pragma returns the current number of pages in database. Following is the simple syntax: 
PRAGMA [database.]page count; 

The size of the database file should be page_count * page_size. 

page_size Pragma 

The page_size pragma gets or sets the size of the database pages. Following is the simple syntax: 


PRAGMA [database.]page size; 
PRAGMA [database.]page size = bytes; 


By default, the allowed sizes are 512, 1024, 2048, 4096, 8192, 16384, and 32768 bytes. The only way to alter the 
page size on an existing database is to set the page size and then immediately VACUUM the database. 


parser_trace Pragma 


The parser_trace pragma controls printing the debugging state as it parses SQL commanads. Following is the 
simple syntax: 


BRACMANparserteracei= rue raliselt 


By default, it is set to false but when enabled by setting it to true, the SQL parser will print its state as it parses 
SQL commanas. 


recursive triggers Pragma 


The recursive_triggers pragma gets or sets the recursive trigger functionality. If recursive triggers are not 
enabled, a trigger action will not fire another trigger. Following is the simple syntax: 


PRAGMA recursive triggers; 
PRAGMA recursive triggers = [truel|false]; 


schema_version Pragma 


The schema_version pragma gets or sets the schema version value that is stored in the database header. 
Following is the simple syntax: 


PRAGMA [database.]schema version; 
PRAGMA [database.]schema version = number; 


This is a 32-bit signed integer value that keeps track of schema changes. Whenever a schema-altering command 
is executed (like, CREATE... or DROP...), this value is incremented. 


secure delete Pragma 


The secure_delete pragma is used to control how content is deleted from the database. Following is the simple 
syntax: 


PRAGMA secure delete; 


PRAGMA secure delete = [truelfalse]; 
PRAGMA database.secure delete; 
PRAGMA database.secure delete = [true|false]; 
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The default value for the secure delete flag is normally off, but this can be changed with the 
SQLITE_SECURE_DELETE build option. 


sql_trace Pragma 
The sql_trace pragma is used to dump SQL trace results to the screen. Following is the simple syntax: 


PRAGMA sql trace; 
PRAGMA sql trace = [true|falsel; 


SQLite must be compiled with the SQLITE_DEBUG directive for this pragma to be included. 


synchronous Pragma 


The synchronous pragma gets or sets the current disk synchronization mode which controls how aggressively 
SQLite will write data all the way out to physical storage. Following is the simple syntax: 


PRAGMA [database.]synchronous; 
PRAGMA [database.]synchronous = mode; 


SQLite supports the following synchronisation modes: 


Pragma Value Description 

0 or OFF No syncs at all 

1 or NORMAL Sync after each sequence of critical disk operations 
2 or FULL Sync after each critical disk operation 


temp_store Pragma 


The temp_store pragma gets or sets the storage mode used by temporary database files. Following is the simple 
syntax: 


PRAGMA temp store; 
PRAGMA temp _ store = mode; 


SQLite supports the following storage modes: 


Pragma Value Description 

0 or DEFAULT Use compile-time default. Normally FILE. 
1 or FILE Use file-based storage. 

2 or MEMORY Use memory-based storage. 


temp_store directory Pragma 


The temp_store_directory pragma gets or sets the location used for temporary database files. Following is the 
simple syntax: 


PRAGMA temp store directory; 
PRAGMA temp store directory = 'directory path'; 
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user_version Pragma 


The user_version pragma gets or sets the user-defined version value that is stored in the database header. 
Following is simple syntax: 


PRAGMA [database.]user version; 
PRAGMA [database.]user version = number; 


This is a 32-bit signed integer value, which can be set by the developer for version tracking purpose. 


writable_schema Pragma 


The writable_schema pragma gets or sets the ability to modify system tables. Following is the simple syntax: 


PRAGMA writable schema; 
PRAGMA writable schema = [truelfalse]; 


If this pragma is set, tables that start with sqlite_ can be created and modified, including the sqlite_master table. 
Be careful while using pragma because it can lead to complete database corruption. 
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SOLite Constraints 


onstraints are the rules enforced on data columns on table. These are used to limit the type of data that 


can go into a table. This ensures the accuracy and reliability of the data in the database. 


Constraints could be column level or table level. Column level constraints are applied only to one column where 
as table level constraints are applied to the whole table. 


Following are commonly used constraints available in SQLite. 


NOT NULL Constraint: Ensures that a column cannot have NULL value. 

DEFAULT Constraint : Provides a default value for a column when none is specified. 

UNIQUE Constraint: Ensures that all values in a column are different. 

PRIMARY Key: Uniquely identified each rows/records in a database table. 

CHECK Constraint: The CHECK constraint ensures that all values in a column satisfy certain conditions. 


NOT NULL Constraint 


By default, a column can hold NULL values. lf you do not want a column to have a NULL value, then you need to 
define such constraint on this column specifying that NULL is now not allowed for that column. 


A NULL is not the same as no data, rather, it represents unknown data. 


EXAMPLE: 


For example, the following SQLite statement creates a new table called COMPANY and adds five columns, three 
of which, ID and NAME and AGE, specify not to accept NULLs: 


CREATE TABLE COMPANY ( 


ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL 


); 


DEFAULT Constraint 


The DEFAULT constraint provides a default value to a column when the INSERT INTO statement does not 
provide a specific value. 
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EXAMPLE: 


For example, the following SQLite statement creates a new table called COMPANY and adds five columns. Here, 
SALARY column is set to 5000.00 by default, so in case INSERT INTO statement does not provide a value for 
this column, then by default, this column would be set to 5000.00. 


CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 
SALARY REAL DEFAULT 50000.00 


); 


UNIQUE Constraint 


The UNIQUE Constraint prevents two records from having identical values in a particular column. In the 
COMPANY table, for example, you might want to prevent two or more people from having identical age. 


EXAMPLE: 


For example, the following SQLite statement creates a new table called COMPANY and adds five columns. Here, 
AGE column ¡is set to UNIQUE, so that you can not have two records with same age: 


CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE JEJNME NOT NULL UNIQUE, 
ADDRESS CHAR (50), 
SALARY REAL DEFAULT 50000.00 


); 


PRIMARY KEY Constraint 


The PRIMARY KEY constraint uniquely identifies each record in a database table. There can be more UNIQUE 
columns, but only one primary key in a table. Primary keys are important when designing the database tables. 
Primary keys are unique ids. 


We use them to refer to table rows. Primary keys become foreign keys in other tables, when creating relations 
among tables. Due to a 'longstanding coding oversight', primary keys can be NULL in SQLite. This is not the case 
with other databases. 


A primary key is a field in a table which uniquely identifies the each rows/records in a database table. Primary 
keys must contain unique values. A primary key column cannot have NULL values. 


A table can have only one primary key which may consist of single or multiple fields. When multiple fields are 
used as a primary key, they are called a composite key. 


If a table has a primary key defined on any field(s), then you can not have two records having the same value of 
that field(s). 


EXAMPLE: 


You already have seen various examples above where we have created COMAPNY table with ID as primary key: 


CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT NULL, 
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NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL 


17 


CHECK Constraint 


The CHECK Constraint enables a condition to check the value being entered into a record. lf the condition 
evaluates to false, the record violates the constraint and isn't entered into the table. 


EXAMPLE: 


For example, the following SQLite creates a new table called COMPANY and adds five columns. Here, we add a 
CHECK with SALARY column, so that you can not have any SALARY Zero: 


CREATE TABLE COMPANY3 ( 
ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 
SALARY REAL CHECK (SALARY > 0) 


); 


Dropping Constraints: 


SOLite supports a limited subset of ALTER TABLE. The ALTER TABLE command in SQLite allows the user to 
rename a table or to add a new column to an existing table. lt is not possible to rename a column, remove a 
column, or add or remove constraints from a table. 
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SOLite Joins 


he SQLite Joins clause is used to combine records from two or more tables in a database. A JOIN is a 


means for combining fields from two tables by using values common to each. 


SQL defines three major types of joins: 


e.  TheCROSS JOIN 


e The INNER JOIN 


e The OUTER JOIN 


Before we proceed, let's consider two tables COMPANY and DEPARTMENT. We already have seen INSERT 
statements to populate COMPANY table. So just let's assume the list of records available in COMPANY table: 


ADDRESS 
California 
Texas 
Norway 
Rich-Mond 
Texas 
South-Hall 
Houston 


Another table is DEPARTMENT has the following definition: 


CREATE TABLE DEPARTMENT ( 
JDD) AIN TARIMAS Ide 


DEPT 
EMP_ID 
) E 


NOT NULL 
CHAR (50) NOT NULL 
INT NOT NULL 


SALARY 


Here is the list of INSERT statements to populate DEPARTMENT table: 


INSERT INTO DEPARTMENT 
AB 


VALUES (1, 


INSERT INTO DEPARTMENT 


VALUES (2, 


(AD, IDIIeME, 


(EDAADE BD 


'Engineering', 2 ); 
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EMP_1D) 


EMP_1D) 


INSERT INTO DEPARTMENT (ID, DEPT, EMP_ID) 
VALUES (3, 'Finance', 7 ); 


Finally, we have the following list of records available in DEPARTMENT table: 


10D) DEPT EMP ID 
il ar ii lias 1 
2 Engineerin 2 
ÉS Finance Ñ 


The CROSS JOIN 


A CROSS JOIN matches every row of the first table with every row of the second table. If the input tables have x 
and y columns, respectively, the resulting table will have x+y columns. Because CROSS JOINs have the potential 
to generate extremely large tables, care must be taken to only use them when appropriate. 


Following is the syntax of CROSS JOIN: 


SELECT ... FROM tablel CROSS JOIN table2 


Based on the above tables, we can write a cross join as follows: 


sqlite> SELECT EMP ID, NAME, DEPT FROM COMPANY CROSS JOIN DEPARTMENT; 


Above query will produce the following result: 


EMP ID NAME DEPT 
Paul JE0O Tc ta] 
2 Paul Engineerin 
7 Paul Finance 
Allen 10) TEL a] 
2 Allen Engineerin 
7 Allen Finance 
Teddy JEE 1551 so] 
2 Teddy Engineerin 
7 Teddy Finance 
Mark deal it a] 
2 Mark Engineerin 
7 Mark Finance 
David 1 1Sac1L a] 
2 David Engineerin 
7 David Finance 
Kim JEUr 15 La] 
2 Kim Engineerin 
7 Kim Finance 
James acorta] 
2 James Engineerin 
7 James Finance 


The INNER JOIN 


A INNER JOIN creates a new result table by combining column values of two tables (table1 and table2) based 
upon the join-predicate. The query compares each row of table1 with each row of table2 to find all pairs of rows, 
which satisfy the join-predicate. When the join-predicate is satisfied, column values for each matched pair of rows 
of A and B are combined into a result row. 
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An INNER JOIN is the most common type of join and is the default type of join. You can use INNER keyword 
optionally. 


Following is the syntax of INNER JOIN: 


SELECT ... FROM tablel [INNER] JOIN table2 ON conditional expression ... 


To avoid redundancy and keep the phrasing shorter, INNER JOIN conditions can be declared with a 
USING expression. This expression specifies a list of one or more columns: 


SMOC 23. PRO iesigllel UQIN telolle2 USIDYS ( columaúl po. ) 


A NATURAL JOIN is similar to a JOIN...USING, only it automatically tests for equality between the values of 
every column that exists in both tables: 


SELECT ... FROM tablel NATURAL JOIN table2... 


Based on the above tables, we can write a INNER JOIN as follows: 


sqlite> SELECT EMP ID, NAME, DEPT FROM COMPANY INNER JOIN DEPARTMENT 
ON COMPANY.ID = DEPARTMENT.EMP_1D; 


Above query will produce the following result: 


EMP ID NAME DEPT 

1 Paul IAB at 
2 Allen Engineerin 
7 James Finance 


The OUTER JOIN 


The OUTER JOIN is an extension of the INNER JOIN. Though SQL standard defines three types of OUTER 
JOINs: LEFT, RIGHT and FULL but SQLite only supports the LEFT OUTER JOIN. 


The OUTER JOINs have a condition that is identical to INNER JOINs, expressed using an ON, USING or 
NATURAL keyword. The initial results table is calculated the same way. Once the primary JOIN is calculated, an 
OUTER join will take any unjoined rows from one or both tables, pad them out with NULLs, and append them to 
the resulting table. 


Following is the syntax of LEFT OUTER JOIN: 


SELECT ... FROM tablel LEFT OUTER JOIN table2 ON conditional expression ... 


To avoid redundancy and keep the phrasing shorter, OUTER JOIN conditions can be declared with a USING 
expression. This expression specifies a list of one or more columns: 


SELECT ... FROM tablel LEFT OUTER JOIN table2 USING ( columnl ,... ) 


Based on the above tables, we can write a inner join as follows: 


sqlite> SELECT EMP ID, NAME, DEPT FROM COMPANY LEFT OUTER JOIN DEPARTMENT 
ON COMPANY.ID = DEPARTMENT.EMP_ 1D; 


Above query will produce the following result: 


EMP ID NAME DEPT 
1 Paul 10 15d a] 
2 Allen Engineerin 
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Teddy 
Mark 
David 
Kim 
7 James Finance 
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SQLite UNIONS Clause 


he SQLite UNION clause/operator is used to combine the results of two or more SELECT statements 


without returning any duplicate rows. 


To use UNION, each SELECT must have the same number of columns selected, the same number of column 
expressions, the same data type, and have them in the same order, but they do not have to be the same lengíih. 


Syntax: 

The basic syntax of UNION is as follows: 
SEBECTACO Maa OZ] 
FROM tablel [, table2 ] 

[WHERE condition] 

UNION 

SELECT column1 [, column2 ] 
FROM tablel [, table2 ] 

[WHERE condition] 


Here given condition could be any given expression based on your requirement. 


Example: 
The tables COMPANY and DEPARTMENT are shown here: 


COMPANY TABLE 


This ¡is the file to create COMPANY table and to populate it with 7 records. 


-- Just copy and past them on salite> prompt. 


DROP TABLE COMPANY; 
CREATE TABLE COMPANY ( 


ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL 
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ms (UL, 


INTO 
(2, 


INSERT INTO 
] 3 


r 


INTO 
ES (4, 


ERT INTO 
] 5 


r 


INSERT INTO 
] 6 


r 


INTO 


INTO CO 


PANY 


AE 


E, AGE, ADDRESS, SA 


7 OOOO, 


O) 


DRESS, SA 


'"Allen', 


D 
5000.00 ); 


COMPANY 


, ADDRESS, SA 


'"Teddy', 


ADO 5 


¡e0) 


"Mar 


,ADDRESS,SA 


7 SEO) (010, 


COMPANY 


DRESS, SA 


DeEvaalY , 


y; 


¡e0) 


E, AGE, ADDRESS, SA 


Uri y Sou E cuales 


el0) US (79 ta 


DEPARTMENT TABLE 


-- This is the file to create DEPARTMENT table and to populate it with 7 records. 


-- Just copy and past them on salite> prompt. 


, 45000.00 


mes', 24, 


DROP TABLE DEPARTMENT; 
CREATE TABLE DEPARTMENT ( 
ID INT PRIMARY KEY NOT NUL 
DEPT CHAR(50) NOT NUL 
ENMIEAAND INT NOT NUL 
); 
INSERT INTO DEPARTMENT (ID, DEPT,EMP 
Wvacurs (1, “ir cria", 1) 
INSERT INTO DEPARTMENT (1D, DEPT,EMP 
VALUES (2, 'Engineering', 2); 
INSERT INTO DEPARTMENT (1D, DEPT,EMP 
VALUES (3, 'Finance',7); 
INSERT INTO DEPARTMENT (1D, DEPT,EMP 
VALUES (4, 'Engineering',3); 
INSERT INTO DEPARTMENT (1D, DEPT,EMP 
VALUES (5, 'Finance', 4); 
INSERT INTO DEPARTMENT (1D, DEPT,EMP 
VALUES (6, 'Engineering', 5); 
INSERT INTO DEPARTMENT (1D, DEPT,EMP 
VALUES (7, 'Finance', 6); 


EOUSTONT 


¡ARY) 


13 


¡ARY) 
¡ARY) 


¡ARY) 


); 


¡ARY) 


¡ARY) 
); 


Consider following two tables, (a) COMPANY table is as follows: 


sqlite> select * from COMPANY; 
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California 
Texas 
Norway 
Rich-Mond 
Texas 


10000.00 


y; 


SALARY 


6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


(b) Another table is DEPARTMENT as follows: 


11 JUE 154 Lt] dl 
2 Engineering 2 
3 Finance 1 
4 Engineering 3 
3) Finance 4 
6 Engineering 5) 
7 Finance 6 


Now, let us join these two tables using SELECT statement along with UNION clause as follows: 


= 


sqlite> SELECT EMP ID, NAME, DEPT FROM COMPANY INNER JOIN DEPARTMENT 
ON COMPANY.ID = DEPARTMENT.EMP_ ID 


UNION 
SELECT EMP_ID, NAME, DEPT FROM COMPANY LEFT OUTER JOIN 
ON COMPANY.ID = DEPARTMENT.EMP_ 1D; 


E 


EPARTMENT 


This would produce the following result: 


EMP ID NAME DEPT 

11 Paul ddr 1 ta] 
2 Allen Engineerin 
3 Teddy Engineerin 
4 Mark Finance 

3) David Engineerin 
6 Kim Finance 

7 James Finance 


The UNION ALL Clause: 


The UNION ALL operator is used to combine the results of two SELECT statements including duplicate rows. 
The same rules that apply to UNION apply to the UNION ALL operator as well. 


Syntax: 
The basic syntax of UNION ALL is as follows: 


SIMEECciI! column (1, Columna 1 
FROM tablel [, table2 ] 
[WHERE condition] 


UNION ALL 


SELECT column1 [, column2 ] 
FROM tablel [, table2 ] 
[WHERE condition] 


Here given condition could be any given expression based on your requirement. 
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Example: 


Now, let us join above-mentioned two tables in our SELECT statement as follows: 


sqlite> SELECT EMP ID, NAME, DEPT FROM COMPANY INNER JOIN DEPARTMENT 

ON COMPANY.ID = DEPARTMENT.EMP_ ID 

UNION ALL 

SELECT EMP_1D, NAME, DEPT FROM COMPANY LEFT OUTER JOIN DEPARTMENT 
ON COMPANY.ID = DEPARTMENT.EMP_1D; 


pa! 


This would produce the following result: 


EMP 1D NAME DEPT 

1 Paul TAB an 
2 Allen Engineerin 
3 Teddy Engineerin 
4 ark Finance 

a) David Engineerin 
6 Kim Finance 

7 James Finance 

1 Paul TAB 
2 Allen Engineerin 
3 Teddy Engineerin 
4 ark Finance 

) David Engineerin 
6 Kim Finance 

7 James Finance 
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SOLite NULL Values 


he SOLite NULL is the term used to represent a missing value. A NULL value in a table is a value in a 


field that appears to be blank. 


A field with a NULL value is a field with no value. It is very important to understand that a NULL value is different 
than a zero value or a field that contains spaces. 


Syntax: 
The basic syntax of using NULL while creating a table: 


SOLite> CREATE TABLE COMPANY ( 


ID INT PRIMARY KEY NOT NULL, 
NAME AE ASn NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL 


y; 


Here, NOT NULL signifies that column should always accept an explicit value of the given data type. There are 
two columns where we did not use NOT NULL which means these columns could be NULL. 


A field with a NULL value is one that has been left blank during record creation. 


Example: 


The NULL value can cause problems when selecting data, however, because when comparing an unknown value 
to any other value, the result is always unknown and not included in the final results. Consider the following 
table, COMPANY having the following records: 


10D) NAME AGE ADDRESS SALARY 
TL Paul 2 california 20000) (0) 
2 Allen Zi) Texas ESOO (0) 
3 Teddy 2) Norway 20000.0 
4 Mark 215) Rich-Mond 65000.0 
5) David 21 Texas 85000.0 
6 Kim Dé South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Let us use UPDATE statement to set few nullable values as NULL as follows: 
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sqlite> UPDATE COMPANY SET ADDRESS = NULL, SALARY = NULL where 1D IN(6,7); 


Now, COMPANY table should have the following records: 


10D) NAME AGE ADDRESS SALARY 
1 Paul DE California 20000.0 
2 Allen 2D Texas LSO 10) 
3 Teddy 2) Norway 20000.0 
4 Mark 23 Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim 212 

7 James 24 


Next, let us see the usage of IS NOT NULL operator to list down all the records where SALARY is not NULL: 


sqalite> SELECT ID, NAME, AGE, ADDRESS, SALARY 
FROM COMPANY 
WHERE SALARY 15 NOT NULL; 


Above SQLite statement will produce the following result: 


10D) NAME AGE ADDRESS SALARY 
1 Paul 52 calitorzana 2000010 
2 Allen 25 Texas TESOOO 0) 
3 Teddy 2lS Norway 20000.0 
4 Mark 29) Rich-Mond SSDO) - (0 
5 David 21 Texas 85000.0 


Following is the usage of IS NULL operator, which will list down all the records where SALARY is NULL: 


sqlite> SELECT ID, NAME, AGE, ADDRESS, SALARY 
FROM COMPANY 
WHERE SALARY 15 NULL; 


Above SQLite statement will produce the following result: 


1110) NAME AGE ADDRESS SALARY 
6 Kim DE 
7 James 24 
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SQLite ALIAS Syntax 


ou can rename a table or a column temporarily by giving another name, which is known as ALIAS. The 


use of table aliases means to rename a table in a particular SQLite statement. Renaming is a temporary change 
and the actual table name does not change in the database. 


The column aliases are used to rename a table's columns for the purpose of a particular SQLite query. 


The basic syntax of table alias is as follows: 
SEBECTACO Marco A 

FROM table name AS alias name 
WHERE [condition]; 

The basic syntax of column alias is as follows: 
SELECT column name AS alias name 


FROM table name 
WHERE [condition]; 


Example: 
Consider the following two tables, (a) COMPANY table is as follows: 


sqlite> select * from COMPANY; 


1EJD) NAME AGE ADDRESS SALARY 

il Paul 2 California 20000.0 
2 Allen 25 Texas TESIOOO «10, 
3 Teddy eS) Norway 20000.0 
4 Mark AS) Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim 2D South-Hal1  45000.0 
7 James 24 Houston 10000.0 
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IAB 
Engineering 
Finance 
Engineering 
Finance 
Engineering 
Finance 


1101 US 0 +2 
Odd 0140 JNERA 


Now, following is the usage of TABLE ALIAS where we use C and D as aliases for COMPANY and 
DEPARTMENT tables respectively: 


sqlite> SELECT C.ID, C.NAME, C.AGE 
FROM COMPANY AS C, DEPARTMENT AS D 
WHERE C.ID = D.EMP' ID; 


Above SOLite statement will produce the following result: 


ID NAME AGE DEPT 

ll Paul 32 UAB alo 
2 Allen Ea) Engineerin 
S Teddy 2 Engineerin 
4 Mark 25) Finance 

S) David 2Ñ Engineerin 
6 Kim 22 Finance 

Y James 24 Finance 


Let us see an example for the usage of COLUMN ALIAS where COMPANY_ID is an alias of ID column and 
COMPANY_NAME is an alias of name column: 


sqlite> SELECT C.ID AS COMPANY ID, C.NAME AS COMPANY NAME, C.AGE, D.DEPT 
FROM COMPANY AS C, DEPARTMENT AS D 
WHERE C.ID = D.EMP_ ID; 


Above SOLite statement will produce the following result: 


COMPANY ID COMPANY NAME AGE DEPT 

1 Paul 32 Ie 11 to] 
2 Allen 29 Engineerin 
3 Teddy 25 Engineerin 
4 Mark 25) Finance 

9) David 207 Engineerin 
6 Kim 22 Finance 

7 James 24 Finance 
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SQLite Triggers 


QLite Triggers are database callback functions, which are automatically performed/invoked when a 


specified database event occurs. Following are the important points about SQLite triggers: 


e SQLite trigger may be specified to fire whenever a DELETE, INSERT or UPDATE of a particular database 
table occurs or whenever an UPDATE occurs on on one or more specified columns of a table. 


e  Atthis time, SQLite supports only FOR EACH ROW triggers, not FOR EACH STATEMENT triggers. Hence, 
explicitly specifying FOR EACH ROW is optional. 


e Both the WHEN clause and the trigger actions may access elements of the row being inserted, deleted or 
updated using references of the form NEW.column-name and OLD.column-name, where column-name is 
the name of a column from the table that the trigger is associated with. 


e  Ifa WHEN clause is supplied, the SQL statements specified are only executed for rows for which the WHEN 
clause is true. If no WHEN clause is supplied, the SQL statements are executed for all rows. 


e The BEFORE or AFTER keyword determines when the trigger actions will be executed relative to the 
insertion, modification or removal of the associated row. 


e  Triggers are automatically dropped when the table that they are associated with is dropped. 


e  Thetable to be modified must exist in the same database as the table or view to which the trigger is attached 
and one must use just tablename not database.tablename. 


e  Aspecial SQL function RAISE() may be used within a trigger-program to raise an exception. 


Syntax: 


The basic syntax of creating a trigger is as follows: 


CREATE TRIGGER trigger _ name [BEFORE|AFTER] event_name 
ON table name 

BEGIN 
=- Trigger logic goes here.... 
END; 


Here, event_name could be INSERT, DELETE, and UPDATE database operation on the mentioned 
table table_name. You can optionally specify FOR EACH ROW after table name. 
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Following is the syntax of creating a trigger on an UPDATE operation on one or more specified columns of a table 


as follows: 


CREATE 


BEGIN 


e 


TRIGGI 
ON table name 


Example 


Let us consider a case where we want to keep audit trial for every record being inserted in COMPANY table, 
which we create newly as follows (Drop COMPANY table if you already have it): 


ER trigger name [BE 


FOR 


E | AFTE 


R] 


UPDATE OF column name 


Prigger logic goes here.... 


sqlite> CREATE TABLE COMPANY ( 
ID INT PRIMARY KEY NOT NULL 
NAME TEXT NOT NULL 
AGE INT NOT NULL 
ADDRESS CHAR (50), 
SALARY REAL 


) E 


To keep audit trial, we will create a new table called AUDIT where log messages will be inserted whenever there 
is an entry in COMPANY table for a new record: 


sqlite> CRE 


ATE TABLE 


EMP_ID 
ENTRY _ 


); 


INT NOT 


AUDIT ( 
NUL] 
DATE TEXT NOT NULL 


1 


Here, ID is the AUDIT record ID, and EMP_ID is the ID which will come from COMPANY table and DATE will 
keep timestamp when the record will be created in COMPANY table. So now let's create a trigger on COMPANY 
table as follows: 


sqlite> CRE 


ATE 


ON COMPANY 
BEGIN 


INSERT INTO AUDIT(EMP_ID, 


END; 


TRIGGER audit_log AFTER INSE 


ENTRY DATE) 


RT 


VALUES 


(new. ID, datetime ('now')); 


Now, we will start actual work, let's start inserting record in COMPANY table which should result in creating an 
audit log record in AUDIT table. So let's create one record in COMPANY table as follows: 


sqlite> INSI 


VALUES (1, 


RAMIS 


ERT INTO COMPANY 
callo raiar 


(ID, NAME 


, AGE, ADDRESS, SALARY) 


7 2000000 35 


This will create one record in COMPANY table, which is as follows: 


SALARY 


20000.0 


California 


Same time, one record will be create in AUDIT table. This record is the result of a trigger, which we have created 
on INSERT operation on COMPANY table. Similar way, you can create your triggers on UPDATE and DELETE 
operations based on your requirements. 


ENTRY DATE 


20520130506 21610/0 
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Listing TRIGGERS 


You can list down all the triggers from sqlite_master table as follows: 


sqlite> SELECT name FROM sqlite master 
WHERE type = 'trigger'; 


Above SOLite statement will list down only one entry as follows: 


audit_log 


If you want to list down triggers on a particular table, then use AND clause with table name as follows: 


sqlite> SELECT name FROM sqlite master 
stsids Eos => “uzugejsi" ¿AD lol meme = UEOMIJANA) 


Above SOLite statement will also list down only one entry as follows: 


audit_log 


Dropping TRIGGERS 


Following is the DROP command, which can be used to drop an existing trigger: 


sqlite> DROP TRIGGER trigger name; 
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SOLite Indexes 


ndexes are special lookup tables that the database search engine can use to speed up data retrieval. Simply 


put, an index is a pointer to data in a table. An index in a database is very similar to an index in the back of a 
book. 


For example, if you want to reference all pages in a book that discuss a certain topic, you first refer to the index, 
which lists all topics alphabetically and are then referred to one or more specific page numbers. 


An index helps speed up SELECT queries and WHERE clauses, but it slows down data input, with UPDATE and 
INSERT statements. Indexes can be created or dropped with no effect on the data. 


Creating an index involves the CREATE INDEX statement, which allows you to name the index, to specify the 
table and which column or columns to index, and to indicate whether the index is in ascending or descending 
order. 


Indexes can also be unique, similar to the UNIQUE constraint, in that the index prevents duplicate entries in the 
column or combination of columns on which there's an index. 


The CREATE INDEX Command: 
The basic syntax of CREATE INDEX ¡s as follows: 


CREATE INDEX index name ON table name; 


Single-Column Indexes: 


A single-column index is one that is created based on only one table column. The basic syntax is as follows: 


CREATE INDEX index name 
ON table name (column name); 


Unique Indexes: 


Unique indexes are used not only for performance, but also for data integrity. A unique index does not allow any 
duplicate values to be inserted into the table. The basic syntax is as follows: 


CREATE INDEX index name 
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on table name (column name); 


Composite Indexes: 


A composite index is an index on two or more columns of a table. The basic syntax is as follows: 


CREATE INDEX index name 
on table name (column1, column2); 


Whether to create a single-column index or a composite index, take into consideration the column(s) that you may 
use very frequently in a query's WHERE clause as filter conditions. 


Should there be only one column used, a single-column index should be the choice. Should there be two or more 
columns that are frequently used in the WHERE clause as filters, the composite index would be the best choice. 


Implicit Indexes: 


Implicit indexes are indexes that are automatically created by the database server when an object is created. 
Indexes are automatically created for primary key constraints and unique constraints. 


Example 


Following is an example where we will create an index on COMPANY table for salary column: 


sqlite> CREATE INDEX salary index ON COMPANY (salary); 


Now, let's list down all the indices available on COMPANY table using .indices command as follows: 
sqlite> .indices COMPANY 


This will produce the following result, where sqlite_autoindex_COMPANY_1 ¡is an implicit index, which got created 
when table itself was created. 


salary index 
sqlite autoindex COMPANY 1 


You can list down all the indexes database wide as follows: 


sqliite> SELECT * EROM sgte master WHERE type = "index"; 


The DROP INDEX Command: 


An index can be dropped using SQLite DROP command. Care should be taken when dropping an index because 
performance may be slowed or improved. 


The basic syntax is as follows: 


DROP INDEX index name; 


You can use following statement to delete previously created index: 


sqlite> DROP INDEX salary index; 
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When should indexes be avoided? 


Although indexes are intended to enhance a database's performance, there are times when they should be 
avoided. The following guidelines indicate when the use of an index should be reconsidered: 


e Indexes should not be used on small tables. 
e Tables that have frequent, large batch update or insert operations. 
e Indexes should not be used on columns that contain a high number of NULL values. 


e Columns that are frequently manipulated should not be indexed. 
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SQLite Indexed By 


he "INDEXED BY index-name" clause specifies that the named index must be used in order to look up 


values on the preceding table. 
If index-name does not exist or cannot be used for the query, then the preparation of the SQLite statement fails. 


The "NOT INDEXED" clause specifies that no index shall be used when accessing the preceding table, including 
implied indices create by UNIQUE and PRIMARY KEY constraints. 


However, the INTEGER PRIMARY KEY can still be used to look up entries even when "NOT INDEXED" is 
specified. 


Syntax 
Following is the syntax for INDEXED BY clause and it can be used with DELETE, UPDATE or SELECT statement: 


SELECT|DELETE|UPDATE column1, column2... 
INDEXED BY (index name) 

table name 

WHERE (CONDITION); 


Example 
COMPANY Table: 


-=- This is the file to create COMPANY table and to populate it with 7 records. 
=- Just copy and past them on sqlite> prompt. 

DROP TABLE COMPANY; 
CREATE TABLE COMPANY ( 


TAN TABRIMA RYAN NOT NULL, 
NAME Al NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL 


y; 
INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
vais (Ll, "Paul", 32, “Calirtoraia", ¿0000.00 )p 


INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
vácuas (2, “Alea, 23, "lees", 15000.00 )9 
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INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
Sy “"Gdaey", 237 “Mozwmeay”, 20000. 010) >) A 


INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
VALUES (4, 'Mark', 25, 'Rich-Mond ', 65000.00 ); 


INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
] Dy MDeyia", 27), "Sas", 8000.00 $), 


INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
] 6, Kim", 227 "Soma Hall", 45000, 00 )9 


INSERT INTO COMPANY VALUES (7, 'James', 24, 'Houston', 10000.00 ); 


Consider above table COMPANY we will create an index and use it for performing INDEXED BY operation. 


sqlite> CREATE INDEX salary index ON COMPANY (salary); 
sqlite> 


Now selecting the data from table COMPANY you can use INDEXED BY clause as follows: 


sqlite> SELECT * FROM COMPANY INDEXED BY salary index WHERE salary > 5000; 


Kindly note that though SQLite specification talks about the above-mentioned Syntax forINDEXED BY clause but l 
tried all the way to make INDEXED BY work on my installation but it did not work. If you found a solution kindly 
share it at webmasterGtutorialspoint.com. 
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SOLite Alter Command 


he SOLite ALTER TABLE command modifies an existing table without performing a full dump and 


reload of the data. You can rename a table using ALTER TABLE statement and additional columns can be added 
in an existing table using ALTER TABLE statement. 


There is no other operation supported by ALTER TABLE command in SQLite except renaming a table and adding 
a column in existing table. 


Syntax: 
The basic syntax of ALTER TABLE to RENAME an existing table is as follows: 


ALTER TABLE database name.table name RENAME TO new table name; 


The basic syntax of ALTER TABLE to add a new column in an existing table is as follows: 


ALTER TABLE database name.table name ADD COLUMN column def...; 


Example: 

Consider our COMPANY table has the following records: 

10D) NAME AGE ADDRESS SALARY 
il Paul 82 California 20000.0 
z Allen a) Texas USO) (0) 
S Teddy 2) Norway 20000.0 
4 Mark 2) Rich-Mond 65000.0 
5) David 2 Texas 85000.0 
6 Kim 22 South-Hal11  45000.0 
7 James 24 Houston 10000.0 


Now, let's try to rename this table using ALTER TABLE statement as follows: 


sqlite> ALTER TABLE COMPANY RENAME TO OLD COMPANY; 
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Above SQLite statement will rename COMPANY table to OLD_COMPANY. Now, let's try to add a new column in 
OLD_COMPANY table as follows: 


sqlite> ALTER TABLE OLD COMPANY ADD COLUMN SEX char (1); 


Now, COMPANY table is changed and following would be output from SELECT statement: 


10D) NAME AGE ADDRESS SALARY SEX 
1 Paul BZ calitorzmtia 2000010 
2 Allen 245 Texas ESOO (0) 
S) Teddy as Norway 20000.0 
4 Mark 2 Rich-Mond 65000.0 
5) David 2 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston 10000.0 


It should be noted that newly added column is filled with NULL values. 
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SOLite Truncate Table 


nfortunately, we do not have TRUNCATE TABLE command in SQLite but you can use 


SQLite DELETE command to delete complete data from an existing table, though it is recommended to use 


DROP TABLE command to drop complete table and re-create it once again. 


Syntax: 

The basic syntax of DELETE command is as follows: 
sqlite> DELETE FROM table name; 

The basic syntax of DROP TABLE is as follows: 
sqlite> DROP TABLE table name; 


lf you are using DELETE TABLE command to delete all the records, it 
useVACUUM command to clear unused space. 


Example: 

Consider COMPANY table is having the following records: 

ID NAME AGE ADDRESS SALARY 
11 Paul 2 contraria 2000010 
2 Allen 25 Texas 15000.0 
S) Teddy 205) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim Da South-Hal1  45000.0 
ñ James 24 Houston 10000.0 


Following is the example to truncate the above table: 


SOLite> DELETE FROM COMPANY; 
SOLite> VACUUM; 


is recommended to 


Now, COMPANY table is truncated completely and nothing would be output from SELECT statement: 
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SOLite Views 


view is nothing more than a SQLite statement that is stored in the database with an associated name. 


A view is actually a composition of a table in the form of a predefined SQLite query. 


A view can contain all rows of a table or selected rows from one or more tables. A view can be created from one 
or many tables which depends on the written SQLite query to create a view. 


Views which are kind of virtual tables, allow users to do the following: 

e Structure data in a way that users or classes of users find natural or intuitive. 

e  Restrict access to the data such that a user can only see limited data instead of complete table. 
e  Summarize data from various tables which can be used to generate reports. 


SOLite views are read-only and so you may not execute a DELETE, INSERT or UPDATE statement on a view. 
But you can create a trigger on a view that fires on an attempt to DELETE, INSERT or UPDATE a view and do 
what you need in the body of the trigger. 


Creating Views: 


The SQLite views are created using the CREATE VIEW statement. The SQLlte views can be created from a 
single table, multiple tables, or another view. 


The basic CREATE VIEW syntax is as follows: 


CREATE [TEMP | TEMPORARY] VIEW view_name AS 
SBLECcIr columal, columnZ2. ooo. 

FROM table name 

WHERE [condition]; 


You can include multiple tables in your SELECT statement in very similar way as you use them in normal SQL 
SELECT query. lf the optional TEMP or TEMPORARY keyword is present, the view will be created in the temp 
database. 


Example: 
Consider COMPANY table is having the following records: 


ID NAME AGE ADDRESS SALARY 
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1 Paul 32 California 20000.0 
2 Allen 2) Texas LSOOIO (0) 
3 Teddy 2) Norway 20000.0 
4 Mark 23) Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston OOOO 10) 


Now, following is an example to create a view from COMPANY table. This view would be used to have only few 
columns from COMPANY table: 


sqlite> CREATE VIEW COMPANY VIEW AS 
SELECT" ID, NAME, AGE 
FRO COMPANY; 


Now, you can query COMPANY_VIEW in similar way as you query an actual table. Following is the example: 


sqlite> SELECT * FROM COMPANY VIEW; 


This would produce the following result: 


10D) NAME AGE 
il Paul 2 
2 Allen 25) 
S Teddy 23 
4 Mark ZAS) 
5) David 2) 
6 Kim Da 
7 James 24 


Dropping Views: 


To drop a view, simply use the DROP VIEW statement with the view_name. The basic DROP VIEW syntax is as 
follows: 


sqlite> DROP VIEW view name; 
Following command will delete COMPANY_VIEW view, which we created in the last section: 


sqlite> DROP VIEW COMPANY VIEW; 
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SQLite TRANSACTIONS 


transaction is a unit of work that is performed against a database. Transactions are units or sequences 


of work accomplished in a logical order, whether in a manual fashion by a user or automatically by some sort of a 
database program. 


A transaction is the propagation of one or more changes to the database. For example, if you are creating a 
record or updating a record or deleting a record from the table. then you are performing transaction on the table. lt 
is important to control transactions to ensure data integrity and to handle database errors. 


Practically, you will club many SQLite queries into a group and you will execute all of them together as part of a 
transaction. 


Properties of Transactions: 
Transactions have the following four standard properties, usually referred to by the acronym ACID: 


e  Atomicity: ensures that all operations within the work unit are completed successfully; otherwise, the 
transaction is aborted at the point of failure and previous operations are rolled back to their former state. 

e  Consistency: ensures that the database properly changes states upon a successfully committed transaction. 
Isolation: enables transactions to operate independently of and transparent to each other. 
Durability: ensures that the result or effect of a committed transaction persists in case of a system failure. 


Transaction Control: 


There are the following commands used to control transactions: 


e BEGIN TRANSACTION: to start a transaction. 
e  COMIMIT: to save the changes, alternatively you can use END TRANSACTION command. 
e  ROLLBACK: to rollback the changes. 


Transactional control commands are only used with the DML commands INSERT, UPDATE and DELETE. They 
can not be used while creating tables or dropping them because these operations are automatically committed in 
the database. 
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The BEGIN TRANSACTION Command: 


Transactions can be started using BEGIN TRANSACTION or simply BEGIN command. Such transactions usually 
persist until the next COMMIT or ROLLBACK command encountered. But a transaction will also ROLLBACK if 
the database is closed or if an error occurs. Following is the simple syntax to start a transaction: 


BEGIN; 


SE 


BEGIN TRANSACTION; 


The COMMIT Command: 


The COMMIT command is the transactional command used to save changes invoked by a transaction to the 
database. 


The COMMIT command saves all transactions to the database since the last COMMIT or ROLLBACK command. 
The syntax for COMMIT command is as follows: 
COMMIT; 


HS 


END TRANSACTION; 


The ROLLBACK Command: 


The ROLLBACK command is the transactional command used to undo transactions that have not already been 
saved to the database. 


The ROLLBACK command can only be used to undo transactions since the last COMMIT or ROLLBACK 
command was issued. 


The syntax for ROLLBACK command is as follows: 


ROLLBACK; 

Example: 

Consider COMPANY table is having the following records: 

ID NAME AGE ADDRESS SALARY 
Al Paul 52 California 20000.0 
2 Allen 29) Texas 15000.0 
S Teddy 28) Norway 20000.0 
4 Mark 25) Rich-Mond 65000.0 
5 David 2 Texas 85000.0 
6 Kim 2 South-Hal1l1  45000.0 
ñ James 24 Houston 10000.0 


Now, let's start a transaction and delete records from the table having age = 25 and finally we use ROLLBACK 
command to undo all the changes. 
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sqlite> BEGIN; 
sqlite> DELETE FROM COMPANY WHERE AGE = 25; 
sqlite> ROLLBACK; 


If you will check, COMPANY table is still having the following records: 


1010) NAME AGE ADDRESS SALARY 
1 Paul 2 California 20000.0 
2 Allen 25 Texas 15000.0 
3 Teddy E) Norway 20000.0 
4 Mark 2S Rich-Mond 65000.0 
5 David 27 Texas 85000.0 
6 Kim 27 South-Hal1  45000.0 
Y James 24 Houston 10000.0 


Now, let's start another transaction and delete records from the table having age = 25 and finally we use COMMIT 
command to commit all the changes. 


sqlite> BEGIN; 
sqlite> DELETE FROM COMPANY WHERE AGE = 25; 
sqlite> COMMIT; 


If you will check, COMPANY table is still having the following records: 


JD) NAME AGE ADDRESS SALARY 
dl Paul 2 California 20000.0 
3 Teddy 2) Norway 20000.0 
5 David 27 Texas 85000.0 
6 Kim 22 SOULS AAA OOOO 
7 James 24 Houston 10000.0 
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SQLite Sub Queries 


Subquery or Inner query or Nested query is a query within another SQLite query and embedded within 


the WHERE clause. 


A subquery is used to return data that will be used in the main query as a condition to further restrict the data to 
be retrieved. 


Subqueries can be used with the SELECT, INSERT, UPDATE and DELETE statements along with the operators 
like =, <, >, >=, <=, IN, BETWEEN etc. 


There are a few rules that subqueries must follow: 
e  Subqueries must be enclosed within parentheses. 


e A subquery can have only one column in the SELECT clause, unless multiple columns are in the main query 
for the subquery to compare its selected columns. 


e An ORDER BY cannot be used in a subquery, although the main query can use an ORDER BY. The GROUP 
BY can be used to perform the same function as the ORDER BY in a subquery. 


e  Subqueries that return more than one row can only be used with multiple value operators, such as the IN 
operator. 


e The BETWEEN operator cannot be used with a subquery; however, the BETWEEN can be used within the 
subquery. 


Subqueries with the SELECT Statement: 


Subqueries are most frequently used with the SELECT statement. The basic syntax is as follows: 


SELECT column name [, column name ] 

FROM tablel [, table2 ] 

WHERE column name OPERATOR 
(SELECT column name [, column name ] 
FROM tablel [, table2 ] 
[WHERE] ) 
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Example: 


Consider COMPANY table is having the following records: 


JÓD) NAME AGE ADDRESS SALARY 
dl Paul 32 California 20000.0 
2 Allen 25 Texas 15000.0 
3 Teddy 2S) Norway 20000.0 
4 Mark 2) Rich-Mond 65000.0 
5 David 27 Texas 85000.0 
6 Kim DE South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Now, let us check following sub-query with SELECT statement: 


sqlite> SELECT * 
FROM COMPANY 
WHERE ID IN (SELECT ID 
FROM COMPANY 
WHERE SALARY > 45000) ; 


This would produce the following result: 


J0JD) NAME AGE ADDRESS SALARY 
4 Mark 25) Rich-Mond 65000.0 
5 David 2) Texas 85000.0 


Subqueries with the INSERT Statement: 


Subqueries also can be used with INSERT statements. The INSERT statement uses the data returned from the 
subquery to insert into another table. The selected data in the subquery can be modified with any of the 
character, date or number functions. 


The basic syntax is as follows: 


INSERT INTO table name [ (column1 [, column2 ]) ] 
SEnECcn 1 [columá [, colume ] 

FROM tablel [, table2 ] 

[ WHERE VALUE OPERATOR ] 


Example: 


Consider a table COMPANY_BKP with similar structure as COMPANY table and can be created using same 
CREATE TABLE using COMPANY_BKP as table name. Now to copy complete COMPANY table into 
COMPANY_BRKP, following is the syntax: 


sqlite> INSERT INTO COMPANY BKP 
SELECT * FROM COMPANY 
WHERE 1D IN (SELECT ID 
FROM COMPANY) ; 
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Subqueries with the UPDATE Statement: 


The subquery can be used in conjunction with the UPDATE statement. Either single or multiple columns in a table 
can be updated when using a subquery with the UPDATE statement. 


The basic syntax is as follows: 


UPDATE table 
SET column_name = new value 
[ WHERE OPERATOR [ VALUE ] 
(SELECT COLUMN_NAME 
FROM TABLE NAME) 
[ WHERE) ] 


Example: 
Assuming, we have COMPANY_BKCP table available which is backup of COMPANY table. 


Following example updates SALARY by 0.50 times in COMPANY table for all the customers, whose AGE is 
greater than or equal to 27: 


sqlite> UPDATE COMPANY 
SET SALARY = SALARY * 0.50 
WHERE AGE IN (SELECT AGE FROM COMPANY BKP 
WHERE AGE >= 27 ); 


This would impact two rows and finally COMPANY table would have the following records: 


10D) NAME AGE ADDRESS SALARY 
1 Paul 52 colega 0000, 0) 
2 Allen ZAS) Texas 15000.0 
3 Teddy 2) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5) David 21) Texas 42500.0 
6 Kim IZ South-Hal1  45000.0 
7 James 24 Houston 10000.0 


Subqueries with the DELETE Statement: 


The subquery can be used in conjunction with the DELETE statement like with any other statements mentioned 
above. 


The basic syntax is as follows: 


DELETE FROM TABLE NAME 

[ WHERE OPERATOR [ VALUE ] 
(SELECT COLUMN_NAME 
FROM TABLE NAME) 
[ WHERE) ] 

Example: 


Assuming, we have COMPANY_BKCP table available which is backup of COMPANY table. 
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Following example deletes records from COMPANY table for all the customers whose AGE is greater than or 
equal to 27: 


sqlite> DELETE FROM COMPANY 
WHERE AGE IN (SELECT AGE FROM COMPANY BKP 
WHERE AGE > 27 ); 


This would impact two rows and finally COMPANY table would have the following records: 


10D) NAME AGE ADDRESS SALARY 
2 Allen AS) Texas 15000.0 
3 Teddy 23 Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5) David 2) Texas 42500.0 
6 Kim 22 Sota =Heulál 45000). (0) 
7 James 24 Houston 10000.0 
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SQLite AUTOINCREMENT 


QLite AUTOINCREMENT is a keyword used for auto incrementing a value of a field in the table. We can 


auto increment a field value by using AUTOINCREMENT keyword when creating a table with specific column 


name to auto incrementing it. 
The keyword AUTOINCREMENT can be used with INTEGER field only. 


Syntax: 
The basic usage of AUTOINCREMENT keyword is as follows: 


CREATE TABLE table name ( 
columnl INTEGER AUTOINCREMENT, 
column2 datatype, 
column3 datatype, 


columnN datatype, 
y; 


Example: 
Consider COMPANY table to be created as follows: 


sqlite> CREATE TABLE COMPANY ( 


ID INTEGER PRIMARY KEY AUTOINCREMENT, 
NAME TEXT NOT NULL, 

AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL 


); 
Now, insert following records into table COMPANY: 


INSERT INTO COMPANY (NAME,AGE,ADDRESS,SALARY) 
WAI ( MEanlY, 32, “Celtic, 2000000) 7 


INSERT INTO COMPANY (NAME,AGE,ADDRESS,SALARY) 
VALUES (Alen 2 Texas”, USO 00): 


INSERT INTO COMPANY (NAME,AGE,ADDRESS,SALARY) 
VALUES ('Teddy', 23, 'Norway', 20000.00 ); 
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INSERT INTO COMPANY (NAME,AGE, ADDRESS, SALARY) 
WiMdIES (Mess! 239, UetcliManmel. Y, 6000-00) 9 


INSERT INTO COMPANY (NAME,AGE,ADDRESS,SALARY) 
Vacduas (bes aci, 271, MeSzas!, ¿9000.00 7 


INSERT INTO COMPANY (NAME,AGE,ADDRESS,SALARY) 
WAS (Mt, 22) "Someaa=cudll Y, 4500000 ) 2 


INSERT INTO COMPANY (NAME,AGE, ADDRESS, SALARY) 
VALUE SM (Tame sz SUS ECO OOOO 


This will insert 7 tuples into the table COMPANY and COMPANY will have the following records: 


10JD) NAME AGE ADDRESS SALARY 
1 Paul EZ California 20000.0 
2 Allen 23 Texas 15000.0 
3 Teddy 2 Norway 20000.0 
4 Mark 2) Rich-Mond SEDO 10 
5 David 21 Texas 85000.0 
6 Kim 22 South-Hal1  45000.0 
7 James 24 Houston TONO 10) 
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SQLite Injection 


f you take user input through a webpage and insert it into a SQLite database, there's a chance that you have 


left yourself wide open for a security issue known as SQL Injection. This lesson will teach you how to help prevent 
this from happening and help you secure your scripts and SQLite statements. 


Injection usually occurs when you ask a user for input, like their name, and instead of a name they give you a 
SOLite statement that you will unknowingly run on your database. 


Never trust user provided data, process this data only after validation; as a rule, this is done by pattern matching. 
In the example below, the username is restricted to alphanumerical chars plus underscore and to a length 
between 8 and 20 chars - modify these rules as needed. 


if (preg match("/"w(8,20)5/", $ GET['username'], $matches))( 

Sdb = new SQOLiteDatabase ('filename'); 

Sresult = CS$db->query ("SELECT * FROM users WHERE username=$matches[0]"); 
jelsel 

echo "username not accepted"; 


) 
To demonstrate the problem, consider this excerpt: 


Sname = "Qadixr"; DELETE EROM users; ", 
e$db->query ("SELECT * FROM users WHERE username='(S$name)'"); 


The function call is supposed to retrieve a record from the users table where the name column matches the name 
specified by the user. Under normal circumstances, $£name would only contain alphanumeric characters and 
perhaps spaces, such as the string ilia. But here, by appending an entirely new query to $£name, the call to the 
database turns into disaster: the injected DELETE query removes all records from users. 


There are database's interfaces which do not permit query stacking or executing multiple queries in a single 
function call. lf you try to stack queries, the call fails but SQLite and PostgreSQL, happily perform stacked 
queries, executing all of the queries provided in one string and creating a serious security problem. 


Preventing SQL Injection: 


You can handle all escape characters smartly in scripting languages like PERL and PHP. Programming language 
PHP provides the function string sqlite_escape_string() to escape input characters that are special to SQLite. 


1f (get magic quotes gpc()) 
1 


$name = sqlite escape string($name); 
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) 


SresuliL= 


$db->query ("SELECT * FROM users WHERE username='(S$name)'"); 


Although the encoding makes it safe to insert the data, ¡it will render simple text comparisons and LlKEclauses in 
your queries unusable for the columns that contain the binary data. 


Keep a note that addslashes() should NOT be used to quote your strings for SQLite queries; it will lead to strange 
results when retrieving your data. 
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SQLite Explain 


n SQLite statement can be preceded by the keyword "EXPLAIN" or by the phrase "EXPLAIN QUERY 


PLAN" used for describing the details of table. 


Either modification causes the SQLite statement to behave as a query and to return information about how the 
SOLite statement would have operated if the EXPLAIN keyword or phrase had been omitted. 


e The output from EXPLAIN and EXPLAIN QUERY PLAN is intended for interactive analysis and 
troubleshooting only. 


e The details of the output format are subject to change from one release of SQLite to the next. 


e Applications should not use EXPLAIN or EXPLAIN QUERY PLAN since their exact behavior is variable and 
only partially documented. 


Syntax: 

Syntax for EXPLAIN is as follows: 

EXPLAIN [SQLite Query] 

Syntax for EXPLAIN QUERY PLAN ¡s as follows: 


EXPLAIN QUERY PLAN [SQLite Query] 


Example: 
This ¡is the file to create COMPANY table and to populate it with 7 records. 


-- Just copy and past them on salite> prompt. 


DROP TABLE COMPANY; 
CREATE TABLE COMPANY ( 


ID INT PRIMARY KEY NOT NULL, 
NAME TESar NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR(50), 
SALARY REAL 
); 
INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
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INSERT INTO CO 
] 6 


Emil", 5327 


INSERT INTO COMPANY VA 


ICaldairoraaial, 


20000.00 ); 


DRESS, SALARY) 
0.00 e 


DRESS, SALARY) 


65000.00 ); 


DRESS, SALARY) 


000.00 ); 


Ms (7 


E,AGE,A 
Sota =Ra di Y, 


'"James', 


45000.00 ); 


24, 


DRESS, SALARY) 


GUSTEN y 


Consider above shown COMPANY table is having the following records: 


California 
Texas 
Norway 
Rich-Mond 
Texas 
South-Hall 
Houston 


Now, let us check following sub-query with SELECT statement: 


sqlite> 


EXPLAIN SELECT 


* FROM COMPANY WHERE 


This would produce the following result: 


0003004 0UNRO 


(9) el (0 RS e) 
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Integer 
OpenRead 
SetNumColu 
Rewind 
Column 
RealAffini 
Integer 

A 

Rowid 
Column 
Column 
Column 
Column 
RealAffini 
Callback 
Next 

Close 

Halt 
Transactio 
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SS e Ses Se 


Y 


[e2] 


Sie Ulises ls La NE te  Ppiee 5 1 O Poe | 


SALARY 


Salary >= 20000; 


collseq (BI 


10000.00 


); 


20 
all 
2 


Now, let us check following Explain Query Plan with SELECT statement: 


VerifyCook 


Goto 
Noop 


0 
0 
0 


38 
il 
0 


SOLite> EXPLAIN QUERY PLAN SELECT * FROM COMPANY WHE 
order from detail 
0 0 TABLE COMPANY 
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RE 


Salary >= 20000; 


SQLite Vacuum 


he VACUUM command cleans the main database by copying its contents to a temporary database file 


and reloading the original database file from the copy. This eliminates free pages, aligns table data to be 
contiguous, and otherwise cleans up the database file structure. 


The VACUUM command may change the ROWID of entries in tables that do not have an explicit INTEGER 
PRIMARY KEY. The VACUUM command only works on the main database. It is not possible to VACUUM an 
attached database file. 

The VACUUM command will fail if there is an active transaction. The VACUUM command is a no-op for in- 


memory databases. As the VACUUM command rebuilds the database file from scratch, VACUUM can also be 
used to modify many database-specific configuration parameters. 


Manual VACUUM 


Following is simple syntax to issue a VACUUM command for the whole database from command prompt: 
$sqlite3 database name "VACUUM; " 

You can run VACUUM from SQLite prompt as well as follows: 

sqlite> VACUUM; 

You can also run VACUUM on a particular table as follows: 


sqlite> VACUUM table name; 


Auto-VACCUM 


SQLite Auto-VACUUM does not do the same as VACUUM rather it only moves free pages to the end of the 
database thereby reducing the database size. By doing so it can significantly fragment the database while 
VACUUM ensures defragmentation. So Auto-VACUUM just keeps the database small. 


You can enable/disable SQLite auto-vacuuming by the following pragmas running at SQLite prompt: 


sqlite> PRAGMA auto vacuum = NONE; -- 0 means disable auto vacuum 
sqlite> PRAGMA auto vacuum = INCREMENTAL; -- 1 means enable incremental vacuum 
sqlite> PRAGMA auto vacuum = FULL; -- 2 means enable full auto vacuum 


TUTORIALS POINT 
Simply Easy Learning 


You can run following command from command prompt to check the auto-vacuum setting: 


$sqlite3 database name "PRAGMA auto vacuum;" 
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SQLite Date € Time 


QLite supports five date and time functions as follows: 


S.N. Function Example 


1 date(timestring, modifiers...) This returns the date in this format: YYYY-MM-DD 


2 time(timestring, modifiers...) This returns the time as HH:MM:SS 


datetime(timestring, 


3 modifiers...) This returns YYYY-MM-DD HH:MM:SS 

4 julianday (timestring, This returns the number of days since noon in Greenwich on November 24, 
modifiers...) 4714 B.C. 

5 strftime(timestring, This returns the date formatted according to the format string specified as 
modifiers...) the first argument formatted as per formatters explained below. 


All the above five date and time functions take a time string as an argument. The time string is followed by zero or 
more modifiers. The strftime() function also takes a format string as its first argument. Following section will give 
you detail on different types of time strings and modifiers. 


Time Strings: 
A time string can be in any of the following formats: 
S.N. Time String 
1 YYYY-MM-DD 
YYYY-MM-DD HH:MM 
YYYY-MM-DD HH:MM:SS.SSS 


HH:MM 


2 

3 

4 MM-DD-YYYY HH:MM 
5 

6 YYYY-MM-DDTHH:MM 
7 


HH:MM:SS 
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Example 

2010-12-30 

2010-12-30 12:10 
2010-12-30 12:10:04.100 
30-12-2010 12:10 

12:10 

2010-12-30 12:10 
12:10:01 


8 YYYYMMDD HHMMSS 20101230 121001 


9 Now 2013-05-07 


You can use the "T" as a literal character separating the date and the time. 


Modifiers 


The time string can be followed by zero or more modifiers that will alter date and/or time returned by any of the 
above five functions. Modifiers are applied from left to right and following modifers are available in SQLite: 


e  NNN days 

e NNN hours 

e  NNN minutes 
e  NNN.NNNN seconds 
e  NNN months 
e  NNN years 

e  startof month 
e  startof year 

e  startof day 

e  weekday N 

e unixepoch 

e  localtime 


e utc 


Formatters: 


SQLite provides very handy function strftime() to format any date and time. You can use following substitutions to 
format your date and time: 


Substitution Description 

%d Day of month, 01-31 

%f Fractional seconds, SS.SSS 

%H Hour, 00-23 

%)j Day of year, 001-366 

%y Julian day number, DDDD.DDDD 
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%m Month, 00-12 


YM Minute, 00-59 

%S Seconds since 1970-01-01 

%S Seconds, 00-59 

SW Day of week, 0-6 (0 is Sunday) 
SW Week of year, 01-53 

Y%Y Year, YYYY 

YY % symbol 

Examples 


Let's try various examples now using SQLite prompt. Following computes the current date: 


sqlite> SELECT date('now'); 
ZAS 0508) 


Following computes the last day of the current month: 


seplite> SalmEcr care (Vamo, “Suate 0 monda” , “RL momcaar, “el cday"), 
20LI205=31 


Following computes the date and time given a UNIX timestamp 1092941466: 


sqlite> SELECT datetime (1092941466, 'unixepoch'); 
2004-08-19 18:51:06 


Following computes the date and time given a UNIX timestamp 1092941466 and compensate for your local 
timezone: 


sqlite> SELECT datetime (1092941466, 'unixepoch', 'localtime'); 
ZOQA0S=19 WISE: 06 


Following computes the current UNIX timestamp: 


sqlite> SELECT datetime (1092941466, 'unixepoch', 'localtime'); 
1367926057 


Following computes the number of days since the signing of the US Declaration of Independence: 


sqlite> SELECT jJulianday('now') - julianday('1776-07-04'); 
86504.4775830326 


Following computes the number of seconds since a particular moment in 2004: 


sqlite> SELECT strftime( Ss", 'now') = strttime("3s",* 2004=01=01 02:34:50"); 
295001572 


Following computes the date of the first Tuesday in October for the current year: 


sqlite> SELECT date('now','start of year','+9 months','weekday 2'); 
203-100) 
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Following computes the time since the UNIX epoch in seconds (like strftime('Y%s''now') except includes fractional 
part): 


sqlite> SELECT (julianday('now') - 2440587.5)*86400.0; 
1367926077.12598 


To convert between UTC and local time values when formatting a date, use the utc or localtime modifiers as 
follows: 


seulite> Salmaci cue (12200, locaileimeY) 
055 0051010, 

seplitee>  Simuscr tine ("12300Y, "mee*")s 
1900200 
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SOLite Useful Functions 


QLite has many built-in functions for performing processing on string or numeric data. Following is the list 


of few useful SQLite built-in functions and all are case insensitive, which means you can use these functions 
either in lower-case form or in upper-case or in mixed form. For more details, you can check official 
documentation for SQLite: 


S.N. Function € Description 


SQLite COUNT Function 


j The SQLite COUNT aggregate function is used to count the number of rows in a database table. 


SQLite MAX Function 


2 The SQLite MAX aggregate function allows us to select the highest (maximum) value for a certain 
column. 
3 SQLite MIN Function 


The SQLite MIN aggregate function allows us to select the lowest (minimum) value for a certain column. 


SOLite AVG Function 
The SQLite AVG aggregate function selects the average value for certain table column. 


SQLite SUM Function 
The SQLite SUM aggregate function allows selecting the total for a numeric column. 


SQLite RANDOM Function 
6 The SQLite RANDOM function returns a pseudo-random integer between -9223372036854775808 and 


+9223372036854775807. 
7 SOLite ABS Function 
The SOLite ABS function returns the absolute value of the numeric argument. 
8 SQLite UPPER Function 
The SQLite UPPER function converts a string into upper-case letters. 
9 SQLite LOWER Function 
The SQLite LOWER function converts a string into lower-case letters. 
10 SQLite LENGTH Function 


The SOLite LENGTH function returns the length of a string. 


SQLite sqlite_version Function 


0 The SOLite sqlite_version function returns the version of the SQLite library. 
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Before we start giving examples on the above mentioned functions, consider COMPANY table is having the 
following records: 


10D) NAME AGE ADDRESS SALARY 
dl Paul De California 20000.0 
2 Allen 2) Texas LSO 10) 
3 Teddy 2) Norway 20000.0 
4 Mark 25 Rich-Mond 65000.0 
5 David 21 Texas 85000.0 
6 Kim EZ, South-Hal1  45000.0 
7 James 24 Houston 10000.0 


SQLite COUNT Function 


The SQLite COUNT aggregate function is used to count the number of rows in a database table. Following is the 
example: 


sqlite> SELECT count(*) FROM COMPANY; 


Above SQLite SQL statement will produce the following result: 


SQLite MAX Function 


The SOLite MAX aggregate function allows us to select the highest (maximum) value for a certain column. 
Following is the example: 


sqlite> SELECT max(salary) FROM COMPANY; 


Above SQLite SQL statement will produce the following result: 
max (salary) 


85000.0 


SQLite MIN Function 


The SQLite MIN aggregate function allows us to select the lowest (minimum) value for a certain column. 
Following is the example: 


sqlite> SELECT min(salary) FROM COMPANY; 


Above SQLite SQL statement will produce the following result: 
min (salary) 


10000.0 


SQLite AVG Function 


The SQLite AVG aggregate function selects the average value for certain table column. Following is the example: 
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sqlite> SELECT avg(salary) FROM COMPANY; 


Above SQLite SQL statement will produce the following result: 


avg (salary) 


37142.8571428572 


SQLite SUM Function 


The SQLite SUM aggregate function allows selecting the total for a numeric column. Following is the example: 


sqlite> SELECT sum(salary) FROM COMPANY; 
Above SQLite SQL statement will produce the following result: 
sum (salary) 


260000.0 


SQLite RANDOM Function 


The SQLite RANDOM function returns a pseudo-random integer between -9223372036854775808 and 
+9223372036854775807. Following is the example: 


sqlite> SELECT random() AS Random; 


Above SQLite SQL statement will produce the following result: 


5876796417670984050 


SOLite ABS Function 


The SOLite ABS function returns the absolute value of the numeric argument. Following is the example: 


sqlitte> SETE CIAO Sao SS as (NULES O) O SABEN 


Above SOLite SQL statement will produce following result: 


abs (5) abs (-15) abs (NULL) abs(0) abs ("ABC") 


SQLite UPPER Function 


The SQLite UPPER function converts a string into upper-case letters. Following is the example: 


sqlite> SELECT upper (name) FROM COMPANY; 


Above SQLite SQL statement will produce the following result: 


upper (name) 
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SQLite LOWER Function 


The SQLite LOWER function converts a string into lower-case letters. Following is the example: 


sqlite> SELECT lower(name) FROM COMPANY; 


Above SQLite SQL statement will produce the following result: 


lower (name) 


SQLite LENGTH Function 


The SOLite LENGTH function returns the length of a string. Following is the example: 


sqlite> SELECT name, length (name) FROM COMPANY; 
Above SQLite SQL statement will produce the following result: 


NAME length (name) 


SQLite salite_version Function 


The SOLite sqlite_version function returns the version of the SQLite library. Following is the example: 


senlaite> Simce sequistee verzsilon() AS "SOlire Verso! s 


Above SQLite SQL statement will produce the following result: 


SQLite Version 


TUTORIALS POINT 


Simply Easy Learning 


SQLite C/C++ Tutorial 


Installation 


efore we start using SQLite in our C/C++ programs, we need to make sure that we have SOLite library 


set up on the machine. You can check SQLite Installation chapter to understand installation process. 


C/C++ Interface APIs 


Following are important SQLite routines, which can suffice your requirement to work with SQLite database from 
your C/C++ program. lf you are looking for a more sophisticated application, then you can look into SQLite official 
documentation. 
S.N. API € Description 

sqlite3_open(const char *filename, sqlite3 **ppDb) 


This routine opens a connection to an SQLite database file and returns a database connection object to 
be used by other SQLite routines. 


1 Ifthe filename argument is NULL or ':memory"', sqlite3_open() will create an in-memory database in RAM 
that lasts only for the duration of the session. 


If filename is not NULL, sqlite3_open() attempts to open the database file by using its value. If no file by 
that name exists, sqlite3_open() will open a new database file by that name. 
sqlite3_exec(sqlite3*, const char *sq]l, sqlite_callback, void *data, char **errmsg) 


This routine provides a quick, easy way to execute SQL commands provided by sql argument which can 
consist of more than one SQL command. 


2 
Here, first argument sqlite3 is open database object, sqlite_callback is a call back for whichdata is the 1st 
argument and errmsg will be return to capture any error raised by the routine. 
The salite3_exec() routine parses and executes every command given in the sql argument until it 
reaches the end of the string or encounters an error. 
sqlite3_close(sqlite3*) 

3 


This routine closes a database connection previously opened by a call to sqlite3_open(). All prepared 
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statements associated with the connection should be finalized prior to closing the connection. 


If any queries remain that have not been finalized, salite3_close() will return SQLITE_BUSY with the 
error message Unable to close due to unfinalized statements. 


Connecting To Database 


Following € code segment shows how to connect to an existing database. lf database does not exist, then it will 
be created and finally a database object will be returned. 


finclude <stdio.h> 
finclude <sqlite3.h> 


ais meu (nte cusejo, Cclacues esse ll ]|) 
( 

sqlite3 *db; 

char *zErrMsg = 0; 

ae E 


se = sqlites ayea (Mies. elo", Eco) y 


A) 
fprintf (stderr, "Can't open database: %sin", sqlite3 errmsg(db)); 
exit (0); 

jelseí 
fprintf (stderr, "Opened database successfullyin"); 

) 

seulltes close (ela) y 

) 


Now, lets compile and run above program to create our database test.db in the current directory. You can 
change your path as per your requirement. 


Sgcc test.c =1 sglite3 


So Ea SIE 
Opened database successfully 


If you are going to use C++ source code, then you can compile your code as follows: 
Senha esto =L seuites 


Here, we are linking our program with salite3 library to provide required functions to C program. This will create a 
database file test.db in your directory and you will have the result something as follows: 


INP LL OE zoo 1303 Mes $ 02506 E, cue 


Sy? ie=o>tf=>oy 1 ON FOO I2S May $ 02305 ESse-.e 
=i0y=ei==i6==," LL 209 oo 0 May 8 02:06 test.db 


Create a Table 


Following C code segment will be used to create a table in previously created database: 
tinclude <stdio.h> 

tftinclude <stdlib.h> 

finclude <sqlite3.h> 


Secutio db callllvaeals (ome «WoeWscoel, ¿mie cuteje, cimeve cua, Clmeve Mamen) 
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Sigue ALP 
tom (1=07 issue, barr) 


printf("Ss = $sin", azColName[i], argv[i] ? argv[1] : "NULL"); 


) 
Pal CANO 
return 0; 


) 


ame masia (me cuasje, «clasies cae I1|) 
1 

seuliites “elo, 

clica “arms = 0) 

A 

clase *sjepl, 


/* Open database */ 
ze = sqlites ayan (Mires, celo", 
dl e 4 


£ db); 


fprintí (stderr, "Can't open database: %sin", sgqlite3 errmsg(db)); 


exit (0); 
jelsel 


fprintf (stdout, "Opened database successfullyin"); 


) 


/* Create SOL statement */ 


bt 


sql = "CREATE TABLE COMPANY ("NM 
"ID INT PRIMARY KEY NOUINULE 
"NAME a nS: dE NOUANUE AN 
"AGE INT NOMINA 
"ADDRESS CERRO UN 
"SALARY REA) 


/* Execute SOL statement */ 


o = Sqlites exce (ela, sell, callivacia, 0, farra) 


le (e U= Socia (Ole ) 4 


aji (cli, WENO Exa exa, Amaia)? 


sqlite3_free(zErrMsg); 
else 


fprintf (stdout, "Table created successfullyin"); 


) 
sqlite3 close (db); 
meva (0 


) 


When above program is compiled and executed, it will create COMPANY table in your test.db and final listing of 


the file will be as follows: 
INP LL OE zoo 167 Mes 


ye =>ot=>, L OQ TOG1L 1207 Mas 
=iy>i==ib==. LL og oct 3072 May 


INSERT Operation 


SS O23SiL a, Oe 
$ 02331 ESSt.e 
S 023 SL tesi oclo 


Following C code segment shows how we can create records in our COMPANY table created in above example: 


finclude <stdio.h> 
finclude <stdlib.h> 
finclude <sqlite3.h> 
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Siesusitlo dae ecsulllsaial (yomel MomWsco!, ie cuscjo,. ligue cue, Clare + GmcolNeme) 


die Lp 
tor (=07 iscuaien dar) 
¡Aca (Ms =S sal, arcos 1, excoylal 2 araolla ] AO 


) 
ce (UA) 
return 0; 


) 


ame meta ama cuado, elasuer cxeeyal |) 
( 

seuliites “elos 

clasue “amado = 10) 

jale EE) 

clave “sGply 


/* Open database */ 

ze = sqites ayea( "est. cor, cla) 7 

ade Al 
fprintt (stderr, "Can't open database: %sin", sgqlite3 errmsg(db)); 
Sa (0) 

jelse(f 
fprintf (stderr, "Opened database successfullyin"); 


) 


/* Create SOL statement */ 

sql = "INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) " N 
MS (E, MBepal, 2, “Collier”, 20000, 00 19 YX 
"INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) " IN 
as (2, Alisa. 239, "Es, IASOOA 7 Ñ 
"INSERT INTO COMPANY (1D,NAME,AGE,ADDRESS,SALARY)" MX 
Nas (E, "reco, 2, ora, 2000000 YN 
"INSERT INTO COMPANY (1D,NAME,AGE,ADDRESS,SALARY)" MX 
as (4, Mtra, 239, Meicia=Mtoaea!. "y S000,00 747 

/* Execute SQL statement */ 

ze = selires exo (ela, sel, calllvacis, 0, fatreidiiso;) y 


ES SQLITE_ OK )( 
soja (Secleiaa, WEIL Gress Esa, Amada) y 
sellos tues (muriaiisg) y 

jelseí 
fprintf (stdout, "Records created successfullyin"); 


) 
sqlite3 close (db); 
isieuiica Oj 


) 


When above program is compiled and executed, it will create given records in COMPANY table and will display 
following two line: 


Opened database successfully 
Records created successfully 


SELECT Operation 


Before we proceed with actual example to fetch records, let me give a little detail about the callback function, 
which we are using in our examples. This callback provides a way to obtain results from SELECT statements. lt 
has the following declaration: 


yocdelr me (sqliresS calilivacis) ( 
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ww onuelts y /* Data provided in the 4th argument of sqlite3 exec() */ 


ALE yy /* The number of columns in row */ 
Cinco /* An array of strings representing fields in the row */ 
SS /* An array of strings representing column names */ 


If above callback is provided in sqlite_exec() routine as the third argument, SQLite will call the this callback 
function for each record processed in each SELECT statement executed within the SQL argument. 


Following C code segment shows how we can fetch and display records from our COMPANY table created in 
above example: 


finclude <stdio.h> 
finclude <stdlib.h> 
finclude <sqlite3.h> 


Starie ibaie callas (ome “olemra, dm arzge, emar **amew, clacue *“*azcolNeme) 
sg AEf 
corimet (secs, "ss Y, (comes elmeus”)elaita) 
tor (107 iscuigies ari) 
Pana MS Sn a CON ame ao aa AAN UE 
) 
PA ANO e 
return 0; 


) 


ame meta ama cuado, elasuer exseye ll |) 
( 
seulites “elos 
chat ErraMSs o 0 
ie EE) 
clave “sel, 
consten Ear caliiback Fennec tton ica lea 


/* Open database */ 

ze = seliires oyen (Meesic, cl, elo) y 

ase e ) 1 
fprintt£ (stderr, "Can't open database: %sin", sqlite3 errmsg(db)); 
exit (0); 

jelsel 
fprintf (stderr, "Opened database successfullyin"); 


) 


/* Create SOL statement */ 
sql = "SELECT * from COMPANY"; 


/* Execute SQL statement */ 
se = Sqlires exo (cla, sell, calllivacia, (Wwouels) cera, EalteidMiso]) y 
also (ee eS SOLE, (0 
coria (Sedes, WEN Sxzzors Es, Ade), 
sellites res (Murias) y 
jelsel 
fprintf (stdout, "Operation done successfullyin"); 


) 
seuliltss close (Mela) y 
return 0; 


) 


When above program is compiled and executead, it will produce the following result: 


TUTORIALS POINT 
Simply Easy Learning 


Opened database successfully 
Callback function called: ID = 1 
NAME = Paul 

AGE = 32 

ADDRESS = California 

SALARY = 20000.0 


Callback function called: ID = 2 
NAME = Allen 

AGE = 25 

ADDRESS = Texas 

SALARY = 15000.0 


Callback function called: ID = 3 
NAME = Teddy 

AGE = 23 

ADDRESS = Norway 

SALARY = 20000.0 


Callback function called: ID = 4 
NAME = Mark 

= 25 

ADDRESS = Rich-Mond 

SALARY = 65000.0 


Operation done successfully 


UPDATE Operation 


Following C code segment shows how we can use UPDATE statement to update any record and then fetch and 
display updated records from our COMPANY table: 


finclude <stdio.h> 
finclude <stdlib.h> 
finclude <sqlite3.h> 


Sreeniso dba ceulllisacie (you cara, date amage, clacue “ams, elmeve **"azcolNsme) 
Sue Ef 
Former (secas, "eses Y, (comet elmare”)elalza) y 
ore (6207 cuan arar) 
print£("Ss = $sin", azColName[i], argv[i] ? argv[i] : "NULL"); 
) 
¡jcmesa (Mao 
return 0; 


) 


ate melo (ante Euge, clacws> ae) 
( 
sqlite3 *db; 
clague “rado = 07 
aaa A 
clave “seyly 
consttehoar dato Mc alipacireunetton called 


/* Open database */ 

ze = selirtes oyen (Mieesit. slow, Eeclo)) y 

a ze 4 
fprintf (stderr, "Can't open database: %sin", sqlite3 errmsg(db)); 
exit (0); 

jelsel 
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fprintf (stderr, "Opened database successfullyin"); 


) 


/* Create merged SOL statement */ 
sql = "UPDATE COMPANY set SALARY = 25000.00 where ID=1; "MM 
SALE CITA SEO ACOMPAN VIA: 


/* Execute SOL statement */ 

e = sqlires exceda, sel, calllvacia, (model) cera, falmerdiiso]) y 

ae ee ls SQLITE_ OK )( 
orcas (sieolerera, WSOIL Greaojes sale, ameraisie) p 
sejlires tuss (Murales) y 

jelse(l 
fprintf (stdout, "Operation done successfullyin"); 


) 
sculaltes close lícla) y 
return 0; 


) 
When above program is compiled and executead, it will produce the following result: 


Opened database successfully 
Callback function called: ID 
NAME = Paul 

AGE = 32 

ADDRESS = California 

SALARY = 25000.0 


Il 
[E 


Il 
N 


csuliboaiels sae (cell lleels 110) 
NAME = Allen 

AGE = 25 

ADDRESS = Texas 

SALARY = 15000.0 


Callback function called: ID 
NAME = Teddy 

AGE = 23 

ADDRESS = Norway 

SALARY = 20000.0 


Il 
w 


Callback function called: ID 
NAME = Mark 

AGE = 25 

ADDRESS = Rich-Mond 

SALARY = 65000.0 


Il 
ES 


Operation done successfully 


DELETE Operation 


Following C code segment shows how we can use DELETE statement to delete any record and then fetch and 
display remaining records from our COMPANY table: 


finclude <stdio.h> 
finclude <stdlib.h> 
finclude <sqlite3.h> 


seais dae callloaels (vol "cara, inet azge, cansar **amzewy, cacsre **azcolieme) 
age. ALP 
Aorilmet (srecsrze, "Ess Y, (comete ema”) elaica) y 
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cor (107 ici, man) 
ia (es => sal, arcos dl, exa 2 ara 2 Aaa) 
) 
¡em (Mao 
return 0; 


) 


ame miesilio (Gume. Euge, Cclacues ¿eel |) 
1 
sculitres “elo; 
char *zErrMsg = 0; 
lidia, ¡leo 
chars qié 
const char* data = "Callback function called"; 


/* Open database */ 

ze = sqlites aya (resi, cor, Eclo) y 

al e 4 
fprintí (stderr, "Can't open database: %sin", sgqlite3 errmsg(db)); 
exit (0); 

jelsel 
fprintf (stderr, "Opened database successfullyin"); 


) 


/* Create merged SOL statement */ 
sql = "DELETE from COMPANY where ID=2; "MX 
San TE ron COMPANIA 


/* Execute SQL statement */ 
se = sqlires exce (do, sell, calllvacis,  (wmomuel) cera, faltes) y 
ae (ee 1 SQLITE_ OK )( 
ojstiier (Steelers, WE Sas EsyaW, Amas) - 
solitos tuss (Macas) y 
jelsel 
fprintf (stdout, "Operation done successfullyin"); 


) 
sculilvtes cleselcla) y 
meruisa Op 


) 
When above program is compiled and executed, it will produce the following result: 


Opened database successfully 
Callback function called: ID 
NAME = Paul 

AGE = 32 

ADDRESS = California 

SALARY = 20000.0 


Il 
Ha 


Callback function called: ID 
NAME = Teddy 

AGE = 23 

ADDRESS = Norway 

SALARY = 20000.0 


Il 
w 


Callback function called: ID 
NAME = Mark 

AGE = 25 

ADDRESS = Rich-Mond 

SALARY = 65000.0 


Il 
ES 
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Operation done successfully 
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SOLite Java Tutorial 


Installation 


efore we start using SQLite in our Java programs, we need to make sure that we have SQLite JDBC 


Driver and Java set up on the machine. You can check Java tutorial for Java installation on your machine. Now, 
let us check how to set up SQLite JDBC driver. 


e Download latest version of salite-¡dbc-(VERSION).jar from sqlite-idbc repository. 

e Add downloaded jar file salite-¡dbc-(VERSION).jar in your class path, or you can use it along with -classpath 
option as explained below in examples. 

Following section assumes you have little knowledge about Java JDBC concepts. If you don't, then it is suggested 

to spent half an hour with JDBC Tutorial to become comfortable with concepts explained below. 


Connecting To Database 


Following Java programs shows how to connect to an existing database. If database does not exist, then it will be 
created and finally a database object will be returned. 


moot Java sel. op 


public class SQLiteJDBC 
1 
puldlio state vole matan Strings amgs ll) 
( 
Connection c = null; 
CIEN Al 
Class.forName ("org.sqlite.JDBC"); 
c = DriverManager.getConnection("jdbc:sqlite:test.db"); 
) catch ( Exception e ) ( 
System.err.println( e.getClass() .getName() + ": " + e.getMessage() ); 
System.exit (0); 


) 


System.out.println("Opened database successfully"); 


) 


Now, lets compile and run above program to create our database test.db in the current directory. You can 
change your path as per your requirement. We are assuming current version of JDBC driver sqlite-idbc-3.7.2.jar is 
available in the current path 
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Sjavac SQLiteJDBC.java 
$Sjava -classpath ".:sqlite-jdbc-3.7.2.jar" SOLiteJDBC 
Open database successfully 


If you are going to use Windows machine, then you can compile and run your code as follows: 


Sjavac SQLiteJDBC.java 
Sjava -classpath ".;¿sqlite-jdbc-3.7.2.jar" SQOLiteJDBC 
Opened database successfully 


Create a Table 


Following Java program will be used to create a table in previously created database: 
mouse Ea. sello) 


public class SQLiteJDBC 
( 
pulolis sestlo vole masa Sucios axgelll ) 
( 
Connection c = null; 
Statement stmt = null; 
eos) dl 
Class.forName ("org.sqlite.JDBC"); 
c = DriverManager.getConnection("jdbc:sqlite:test.db"); 
System.out.println("Opened database successfully"); 


stmt = c.createStatement (); 
String sql = "CREATE TABLE COMPANY " + 
"(ID INT PRIMARY KEY NOTINUTI E 
" NAME TEXT NOT SNULT/ 10 
" AGÉ INT NOTANULT 
" ADDRESS CEAR(SO0N FS 
" SALARY REAL)"; 
stmt.executeUpdate (sql); 


stmt.close(); 
c.close(); 
) catch ( Exception e ) ( 
System.err.println( e.getClass() .getName() + ": " + e.getMessage() ); 
System.exit (0); 
) 


System.out.println("Table created successfully"); 
) 


When above program is compiled and executed, it will create COMPANY table in your test.db and final listing of 
the file will be as follows: 


Siyor=>otr=>o, Ll o0e oo Sea0Lllas den 22 19304 seplire=icloe= 3. 7020 Ele 
ye =o>t=>o, LL fO0tz TOO 1506 May 8 05:43 SOLiteJDBC.class 

SINS =>oE=>. lot OO 832 May 8 05:42 SOLiteJDBC.Java 
=iyer=si==, LL 20090 LOOQ 072 MES? E Us ESE CI 


INSERT Operation 


Following Java program shows how we can create records in our COMPANY table created in above example: 


imoorre Javea sell. 
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public class SQLiteJDBC 
1 
¡aúíollia Siesteaio vote masa Sitrias age) 
( 
Connection c = null; 
Statement stmt = null; 
EE dl 
Class.forName ("org.sqlite.JDBC"); 
c = DriverManager .getConnection("jdbc:sqlite:test.db"); 
c.setAutoCommit (false); 
System.out.println("Opened database successfully"); 


stmt = c.createStatement (); 

String sql = "INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) " + 
ula (UE, "EEML”,. 32, "caliesiamiar, 20000010 ) 7 

stmt.executeUpdate (sql); 


sql = "INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS, SALARY) " + 
UNS 2 AA A MS E ISO O 
stmt.executeUpdate (sql); 


sql = "INSERT INTO COMPANY (ID,NAME,AGE, ADDRESS, SALARY) " + 
vols (sl, "lick, Zo) "UNOnvE, 2000000 19, 
stmt.executeUpdate (sql); 


sql = "INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS, SALARY) " + 
as (A MM, a, iicia Moa Y TIO SW 
stmt.executeUpdate (sql); 


stmt.close(); 
So Om (0) y 
c.close(); 
bocaecia (| imecsprioa s ) 1 
System.err.println( e.getClass() .getName() + ": " + e.getMessage() ); 
System.exit (0); 
) 


System.out.println("Records created successfully"); 
) 


When above program is compiled and executed, it will create given records in COMPANY table and will display 
following two line: 


Opened database successfully 
Records created successfully 


SELECT Operation 


Following Java program shows how we can fetch and display records from our COMPANY table created in above 
example: 


IMP as 


public class SQLiteJDBC 
1 


pull sesarleo volel masa Stilo euge 1) 


( 
Connection c = null; 
Statement stmt = null; 
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iCiEye Al 
Class.forName ("org.sqlite.JDBC"); 
c = DriverManager.getConnection("jdbc:sqlite:test.db"); 
c.setAutoCommit (false); 
System.out.println("Opened database successfully"); 


stmt = c.createStatement (); 


Resultset rs = stmt.executeQuery( "SELECT * FROM COMPANY; " ); 


while ( rs.next() ) ( 
inte alel = 123. cet late (Uslci) > 
String name = rs.getString("name"); 
int age = rs.getInt ("age"); 
String address = rs.getString ("address"); 
float salary = rs.getFloat ("salary"); 
SvVStam, Obie remanente) 


System.out.println( "NAME = " + name ); 
System.out.println( "AGE = " + age ); 
System.out.println( "ADDRESS = " + address ); 
System.out.println( "SALARY = " + salary ); 

( 


SVStEm. Obie Jr me ba (1) p 
) 
rs.close(); 
stmt.close(); 
c.close(); 
) catch ( Exception e ) ( 


System.err.println( e.getClass() .getName() + ": " + e.getMessage() 


System.exit (0); 
) 


System.out.println("Operation done successfully"); 


<= 


) 
When above program is compiled and executed, it will produce the following result: 


Opened database successfully 


BD) = 1 

NAME = Paul 

AGE = 32 

ADDRESS = California 
SALARY = 20000.0 

ID = 2 

NAME = Allen 

AGE = 25 

ADDRESS = Texas 
SALARY = 15000.0 

ID = 3 

NAME = Teddy 

AGE = 23 

ADDRESS = Norway 
SALARY = 20000.0 

ID = 4 

NAME = Mark 

AGE = 25 

ADDRESS = Rich-Mond 
SALARY = 65000.0 


Operation done successfully 
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); 


UPDATE Operation 


Following Java code shows how we can use UPDATE statement to update any record and then fetch and display 
updated records from our COMPANY table: 


MO cs US 


public class SOQLiteJDBC 
( 
¡nulla Sesto volel mesma Sirclas cuasi 11) 
1 
Connection c = null; 
Statement stmt = null; 
1EiEN7 Al 
Class.forName ("org.sqlite.JDBC"); 
c = DriverManager.getConnection("jdbc:sqlite:test.db"); 
c.setAutoCommit (false); 
System.out.println("Opened database successfully"); 


stmt = c.createStatement (); 

String sql = "UPDATE COMPANY set SALARY = 25000.00 where ID=1;"; 
stmt.executeUpdate (sql); 

3. come (0) 4 


ResultSet rs = stmt.executeQuery( "SELECT * FROM COMPANY;" ); 
while ( rs.next() ) ( 

me alel = 129. cet late ((MUslclu) > 

String name = rs.getString("name"); 

int age = rs.getlInt ("age"); 

String address = rs.getString ("address"); 

float salary = rs.getFloat ("salary"); 

SVStam. Ote jor la (WD = Y 3 el) 


System.out.println( "NAME = " + name ); 
System.out.println( "AGE = " + age ); 
System.out.println( "ADDRESS = " + address ); 
System.out.println( "SALARY = " + salary ); 

( 


System.out.println(); 
) 
sellos) 
stmt.close(); 
c.close(); 
) catch ( Exception e ) ( 
System.err.println( e.getClass() .getName() + ": " + e.getMessage() ); 
System.exit (0); 
) 


System.out.println ("Operation done successfully"); 
) 
When above program is compiled and executead, it will produce the following result: 


Opened database successfully 


ID= 1 

NAME = Paul 

AGE = 32 

ADDRESS = California 


SALARY = 25000.0 


1) = 2 


NAME Allen 
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AGE = 
ADDRESS = Texas 
SALARY = 15000.0 


N 
[01] 


ID= 3 

NAME = Teddy 

AGE = 23 

ADDRESS = Norway 
SALARY = 20000.0 

ID = 4 

NAME = Mark 

AGE = 25 

ADDRESS = Rich-Mond 
SALARY = 65000.0 


Operation done successfully 


DELETE Operation 


Following Java code shows how we can use DELETE statement to delete any record and then fetch and display 
remaining records from our COMPANY table: 


imss Javea. sBenlo 


public class SQLiteJDBC 
( 
pull secre volel masa Sites cvasa 111) 
Í 
Connection c = null; 
Statement stmt = null; 
ELE Al 
Class.forName ("org.sqlite.JDBC"); 
c = DriverManager.getConnection("jdbc:sqlite:test.db"); 
c.setAutoCommit (false); 
System.out.println("Opened database successfully"); 


stmt = c.createStatement (); 

String sql = "DELETE from COMPANY where ID=2;"; 
stmt.executeUpdate (sql); 

3. comia (0) 9 


ResultSet rs = stmt.executeQuery( "SELECT * FROM COMPANY;" ); 
while ( rs.next() ) ( 

inte Sel = 238, cete late (Uilclu)) > 

String name = rs.getString("name"); 

int age = rs.getlInt ("age"); 

String address = rs.getString ("address"); 

float salary = rs.getFloat ("salary"); 

SvSwen, Ote oral ión = Y a sel) 


System.out.println( "NAME = " + name ); 
System.out.println( "AGE = " + age ); 
System.out.println( "ADDRESS = " + address ); 
System.out.println( "SALARY = " + salary ); 

( 


Ss tensoursprintlal)r 
) 
rs.close(); 
stmt.close(); 
c.close(); 
) catch ( Exception e ) ( 
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System.err.println( e.getClass() .getName () 


System.exit (0); 
) 


System.out.println("Operation done successfully"); 


a 


) 


+ 


" + e.getMessage() 


When above program is compiled and executead, it will produce the following result: 


Opened database successfully 


1D ="1 

NAME = Paul 

AGE = 32 

ADDRESS = California 
SALARY = 25000.0 
ID= 3 

NAME = Teddy 

AGE = 23 

ADDRESS = Norway 
SALARY = 20000.0 
ID= 4 

NAME = Mark 

AGE = 25 

ADDRESS = Rich-Mond 


SALARY = 65000.0 


Operation done successfully 
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); 


SOLite PHP Tutorial 


Installation 


he SOLite3 extension is enabled by default as of PHP 5.3.0. It's possible to disable it by using --without- 


sqlite3 at compile time. 


Windows users must enable php_salite3.dll in order to use this extension. This DLL is included with Windows 
distributions of PHP as of PHP 5.3.0. 


For detailed installation instructions, kindly check our PHP tutorial and its official website. 


PHP Interface APls 


Following are important PHP routines, which can suffice your requirement to work with SQLite database from your 
PHP program. lf you are looking for a more sophisticated application, then you can look into PHP official 
documentation. 
S.N. API 8 Description 

public void SQLite3::o0pen ( filename, flags, encryption_key ) 


Opens an SQLite 3 Database. lf the build includes encryption, then it will attempt to use the key. 


If the filename is given as ':memory:', SQLite3::open() will create an in-memory database in RAM that 
lasts only for the duration of the session. 


If filename is actual device file name, SQLite3::open() attempts to open the database file by using its 
value. If no file by that name exists then a new database file by that name gets created. 


Optional flags used to determine how to open the SOLite database. By default, open uses 
SQLITE3_OPEN_READWRITE | SQLITE3_OPEN_CREATE. 


public bool SQLite3::exec ( string $query ) 
This routine provides a quick, easy way to execute SQL commands provided by sql argument which can 


consist of more than one SQL command. This routine is used to execute a result-less query against a 
given database. 
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public SQLite3Result SQLite3::query ( string $query ) 


= This routine executes an SQL query, returning an SQLite3Result object if the query returns results. 
public int SQLite3::lastErrorCode ( void ) 

os This routine returns the numeric result code of the most recent failed SQLite request 
public string SQLite3::lastErrorMsg ( void ) 

5 This routine returns english text describing the most recent failed SQLite request. 
public int SQLite3::changes ( void ) 

6 This routine returns the number of database rows that were updated or inserted or deleted by the most 
recent SQL statement 
public bool SQLite3::close ( void ) 

ía This routine closes a database connection previously opened by a call to SQLite3::open(). 
public string SQLite3::escapeString ( string $value ) 

8 


This routine returns a string that has been properly escaped for safe inclusion in an SQL statement. 


Connecting To Database 


Following PHP code shows how to connect to an existing database. If database does not exist, then it will be 
created and finally a database object will be returned. 


<?php 
class MyDB extends SOLite3 
( 
function construct() 
[ 
$this->open('test.db'); 
) 
) 
Sdb = new MyDB(); 


1f£ ('Sdb) ( 
echo $db->lastErrorMsg(); 
) else ( 


echo "Opened database successfullyn"; 
) 


2> 


Now, let's run above program to create our database test.db in the current directory. You can change your path 
as per your requirement. lf database is successfully created, then it will give the following message: 


Open database successfully 


Create a Table 


Following PHP program will be used to create a table in previously created database: 
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<?php 
class MyDB extends SOLite3 
[ 
function construct() 
[ 
$this->open('test.db'); 
) 


) 
Sdb = new MyDB(); 


e (co) A 
echo $db->lastErrorMsg(); 
) else ( 


echo "Opened database successfullyn"; 


) 


$sql =<<<EOF 


CREATE TABLE COMPANY 

(ID INT PRIMARY KEY NOT NULL, 
NAME MITE NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 

SALARY REAL); 


OE, 


Sret = $db->exec ($sql); 


aa ((Sacrel 
echo $db->lastErrorMsg(); 
) else ( 


echo "Table created successfullyin"; 


) 
Sdb->close (); 
> 


When above program is executed, it will create COMPANY table in your test.db and it will display the following 
messages: 


Opened database successfully 
Table created successfully 


INSERT Operation 


Following PHP program shows how we can create records in our COMPANY table created in above example: 


<?php 
class MyDB extends SOLite3 
( 
EUcirion — Comencianien (() 
[ 
$this->open('test.db'); 
) 


) 
Sdb = new MyDB(); 


1£(!$db)( 
echo $db->lastErrorMsg(); 
) else ( 


echo "Opened database successfullyn"; 


) 


$sql =<<<EOF 
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INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
y Mea, 32, “Esliitftozma”., 2000000 ) 7 


INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
vibuas (2, “Alisa, 29, “ezas", 15000.,00 + 


INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
SI) "uE, 2, Worm, ¿200000107 


INSERT INTO COMPANY (ID,NAME, AGE, ADDRESS, SALARY) 
WábulssS (€, Miera. 259, UeteclioMenea. Y. 000.00.) 7 


EOS, 


Sret = $db->exec ($sgl); 


1f (!$ret)( 
echo $db->lastErrorMsg(); 
) else ( 


echo "Records created successfullyn"; 
) 
Sdb->close (); 
2> 


When above program is executed, it will create given records in COMPANY table and will display the following 
two lines: 


Opened database successfully 
Records created successfully 


SELECT Operation 


Following PHP program shows how we can fetch and display records from our COMPANY table created in above 
example: 


<?php 
class MyDB extends SOLite3 
[ 
function construct() 
[ 
Sthis->open('test.db'); 
) 
) 
Sdb = new MyDB(); 


ale ((Misclo)) 
echo $db->lastErrorMsg(); 
) else ( 


echo "Opened database successfullyn"; 


) 


$sql =<<<EOF 
SELECT * from COMPANY; 


Ol y 


$Sret = $db->query ($sal); 
while(Srow = Sret->fetchArray(SOLITE3 ASSOC) )(f 


ccoo "ID == Y. SE o. . Nate 

echo "NAME = ", S$row['NAME'] ."An"; 

echo "ADDRESS = ". Srow['ADDRESS'] ."An"; 
echo "SALARY = ".Srow['SALARY'] ."AnAn"; 


) 


echo "Operation done successfullyin"; 
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Sdb->close (); 
> 


When above program is executed, it will produce the following result: 


Opened database successfully 
ID = 1 

NAME = Paul 

ADDRESS = California 

SALARY = 20000 


ID = 2 

NAME = Allen 
ADDRESS = Texas 
S 


ALARY = 15000 


IS 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000 


= 4 
NAME = Mark 

ADDRESS = Rich-Mond 
SALARY = 65000 


Operation done successfully 


UPDATE Operation 


Following PHP code shows how we can use UPDATE statement to update any record and then fetch and display 
updated records from our COMPANY table: 


<?php 
class MyDB extends SQOLite3 
[ 
function construct() 
[ 
$this->open('test.db'); 
) 
) 
Sdb = new MyDB(); 


AS OA 
echo $db->lastErrorMsg(); 
) else ( 


echo "Opened database successfullyn"; 
) 
Ssql =<<<EOF 
UPDATE COMPANY set SALARY = 25000.00 where ID=1; 


EOF; 
Sret = $db->exec ($sgl); 
a (Sc 
echo $db->lastErrorMsg(); 
) else ( 
echo $db->changes (), " Record updated successfullyin"; 


) 


$sql =<<<EOF 
SELECT * Erom COMPANY: 


OLE 
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Sret = $db=->query ($sal); 


while(Srow = Sret->fetchArray(SOLITE3 ASSOC) )( 
SOM IS DO 
echo "NAME = ", S$row['NAME'] ."An"; 
echo "ADDRESS = ". Srow['ADDRESS'] ."An"; 
echo USATARY == UA Soma IS AMAR Y NN 


) 
echo "Operation done successfullyin"; 
Sdb->close (); 

25 


When above program is executed, it will produce the following result: 


Opened database successfully 
1 Record updated successfully 


ID= 1 

NAME = Paul 

ADDRESS = California 
SALARY = 25000 

ID = 2 

NAME = Allen 
ADDRESS = Texas 
SALARY = 15000 

ID = 3 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000 

ID = 4 

NAME = Mark 

ADDRESS = Rich-Mond 


SALARY = 65000 


Operation done successfully 


DELETE Operation 


Following PHP code shows how we can use DELETE statement to delete any record and then fetch and display 
remaining records from our COMPANY table: 


<?php 
class MyDB extends SOLite3 
[ 
function construct() 
[ 
$this->open('test.db'); 
) 
) 
Sdb = new MyDB(); 


1£(!$db)( 
echo $db->lastErrorMsg(); 
) else ( 


echo "Opened database successfullyin"; 
) 
$sql =<<<EOF 
DELETE from COMPANY where ID=2; 


Il 


Sret = $db->exec ($sql); 
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1f (!$ret)( 
echo $db->lastErrorMsg (); 
) else ( 
echo $db->changes (), " Record deleted successfullyin"; 


) 


Ssql =<<<EOF 
SELECT * from COMPANY; 
OR; 
Sret = $db->query ($sal); 


while($row = $ret->fetchArray(SQLITE3 ASSOC) )( 
sama MD = Y. SE o. Ame Ñ 
SCHOMINAMES ES OM INAME 
echo "ADDRESS = ". Srow['ADDRESS'] ."An"; 
eco "SALAS: = "¿Son Sama] aa e 


) 
echo "Operation done successfullyin"; 
Sdb->close (); 

25 


When above program is executed, it will produce the following result: 


Opened database successfully 
1 Record deleted successfully 
100 = 1 


NAME = Paul 
ADDRESS = California 
SALARY = 25000 


NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000 


ID = 4 

NAME = Mark 

ADDRESS = Rich-Mond 
SALARY = 65000 


Operation done successfully 
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SOLite Perl Tutorial 


Installation 


he SQLite3 can be integrated with Perl using Perl DBI module, which is a database access module for 


the Perl programming language. lt defines a set of methods, variables and conventions that provide a standard 
database interface. 


Here are simple steps to install DB! module on your Linux/UNIX machine: 


wget http://search.cpan.org/CPAN/authors/id/T/TI/TIMB/DBI-1.625.tar.gz 
Eeus sore DSi. DAS) Eee ej 

cal Nail. 025 

perl Makefile.PL 

make 

make install 


UY» Ur UY UL Ur UF 


If you need to install SQLite driver for DBI, then it can be installed as follows: 


wget http://search.cpan.org/CPAN/authors/id/M/MS/MSERGEANT/DBD-SQOLite-1.11.tar.gz 
sua oie DD Soles 1, leve reja 

cd DBD-SOLite-1.11 

perl Makefile.PL 
make 

make install 


DBI Interface APIs 


Following are important DBI routines, which can suffice your requirement to work with SQLite database from your 
Perl program. lf you are looking for a more sophisticated application, then you can look into Perl DBI official 
documentation. 


UY Ur UL Ul Ur UF 


S.N. API 8 Description 
DBI->connect($data_source, '", '", 1attr) 


Establishes a database connection, or session, to the requested S$data_source. Returns a 
database handle object if the connection succeeds. 


Datasource has the form like : DBI:SQLite:dbname='test.db' SQLite is SQLite driver name and 
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test.db is the name of SQLite database file. If the filename is given as ':memory”', it will create 
an in-memory database in RAM that lasts only for the duration of the session. 


If filename is actual device file name, then it attempts to open the database file by using its value. 
If no file by that name exists then a new database file by that name gets created. 


You keep second and third paramter as blank strings and last parameter is to pass various 
attributes as shown below in the example. 
$dbh->do($sq]l) 
This routine prepares and executes a single SQL statement. Returns the number of rows 
affected or undef on error. A return value of -1 means the number of rows is not known, not 
applicable, or not available. Here $dbh is a handle returned by DBI->connect() call. 
$dbh->prepare($sql) 
3 This routine prepares a statement for later execution by the database engine and returns a 
reference to a statement handle object. 
$sth->execute() 
This routine performs whatever processing is necessary to execute the prepared statement. An 
undef is returned if an error occurs. A successful execute always returns true regardless of the 
number of rows affected. Here, $sth is a statement handle returned by $dbh->prepare($sal) call. 
$sth->fetchrow_array() 
5 This routine fetches the next row of data and returns it as a list containing the field values. Null 
fields are returned as undef values in the list. 
$DBI::err 
6 This is equivalent to $h->err, where $h is any of the handle types like $dbh, $sth, or $drh. This 
returns native database engine error code from the last driver method called. 
$DBI::errstr 
7 This is equivalent to $h->errstr, where $h is any of the handle types like $dbh, $sth, or $drh. This 
returns the native database engine error message from the last DBI method called. 
$dbh->disconnect() 


This routine closes a database connection previously opened by a call to DBI->connect(). 


Connecting To Database 


Following Perl code shows how to connect to an existing database. lf database does not exist, then it will be 
created and finally a database object will be returned. 


+!/usr/bin/perl 
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use DBI; 
use strict; 


my $driver = "SQLite"; 

my $database = "test.db"; 

my $dsn = "DBI:$driver:dbname=$database"; 
NE EA 

my $password = ""; 


my $dbh = DBI->connect ($dsn, Suserid, $password, [ RaiseError => 1 )) 
oj ¿ble SDISIS serie steies 


print "Opened database successfullyin"; 

Now, let's run above program to create our database test.db in the current directory. You can change your path 
as per your requirement. Keep above code in salite.pl file and execute it as shown below. lf database is 
successfully created, then it will give the following message: 

$ chmod +x sqlite.pl 


S Ecija 
Open database successfully 


Create a Table 
Following Perl program will be used to create a table in previously created database: 


+!/usr/bin/perl 


use DBI; 
use strict; 


my $driver = "SQLite"; 

my $database = "test.db"; 

my $dsn = "DBI:$driver:dbname=$database"; 
NE A 

my $password = ""; 


my $dbh = DBI->connect ($dsn, Suserid, $password, [ RaiseError => 1 )) 
or die $DBI::errstr; 
print "Opened database successfullyin"; 


my $stmt = aq(CREATE TABLE COMPANY 
(ID INT PRIMARY KEY NOT NULL, 
NAME Ide NOT NULL, 
AGE INT NOT NULL, 
ADDRESS CHAR (50), 
SALARY REAL) 7); 


my $rv = S$dbh->do ($stmt); 
a (Ser E 01 
jpscaliae SBS pEriesici 
) else ( 
print "Table created successfullyin"; 
) 
Sdbh->disconnect (); 


When above program is executed, ¡it will create COMPANY table in your test.db and it will display the following 
messages: 


Opened database successfully 
Table created successfully 


TUTORIALS POINT 
Simply Easy Learning 


NOTE: in case you see following error in any of the operation: 


DBD: :SQLite::st execute failed: not an error(21) at dbdimp.c line 398 


In this case you will have open dbdimp.c file available in DBD-SQLite installation and find out 
sqlite3_prepare() function and change its third argument to -1 instead of 0. Finally install DBD::SQOLite 
using make and do make install to resolve the problem. 


INSERT Operation 


Following Perl program shows how we can create records in our COMPANY table created in above example: 
+!/usr/bin/perl 


use DBI; 
use strict; 


my $driver = "SQLite"; 

my $database = "test.db"; 

my $dsn = "DBI:S$driver:dbname=Sdatabase"; 
my Suecia = Wo 

my $password = ""; 


my $dbh = DBI->connect ($dsn, Suserid, $password, [ RaiseError => 1 )) 
or die $DBI::errstr; 
print "Opened database successfullyin"; 


my $stmt = gq(INSERT INTO COMPANY (ID,NAME,AGE, ADDRESS, SALARY) 
viácuas (A, Mam, 32, Cealirormnia, 2000000) 1) 
my $rv = S$dbh->do ($stmt) or die SDBI::errstr; 


Sstmt = qgq(INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
VALUES (2, 'Allen', 25, 'Texas', 15000.00 )); 
Sia = Seloli=>dlo (Ssidate) 52 Ce SDISIEA pErrester 


Sstmt = qgq(INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
yábuES (S, ieecey"., 23, erase", 2000000 )) 7 
$rv = $dbh->do ($stmt) or die $DBI::errstr; 


Sstmt = qq(INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) 
VALUES (4, 'Mark", 25, 'Rich-Mond ', 65000.00 );); 
Sevi Sdbh=>do (Sistema) or tame SDE: eres, 


print "Records created successfullyin"; 
Sdbh->disconnect (); 


When above program is executed, it will create given records in COMPANY table and will display the following 
two lines: 


Opened database successfully 
Records created successfully 


SELECT Operation 


Following Perl program shows how we can fetch and display records from our COMPANY table created in above 
example: 


+ !/usr/bin/perl 


use DBI; 
SS SUPLE) 
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my $driver = "SQLite"; 


my $database = "test.db"; 

my $dsn = "DBI:$driver:dbname=$database"; 
my S$userid = ""; 

my $password = ""; 


my $dbh = DBI->connect ($dsn, Suserid, $password, [ RaiseError => 1 )) 
o cue DIS: sSkrester, 
print "Opened database successfullyin"; 


my $stmt = qq(SELECT id, name, address, salary from COMPANY;); 
my $sth = Sdbh->prepare( $stmt ); 
my $rv = $sth->execute() or die SDBI::errstr; 
asar < 0) 
¡belioo SIISE y peresicia, 


) 


while (my Qrow = $sth->fetchrow array()) ( 
cae CO) = ", Sreawl0l , "Mime 
Print NAME = MES o wo 
DantADDRESS So a Ne 
je. SINS SU ERRE a 


) 
print "Operation done successfullyin"; 
Sdbh->disconnect (); 


When above program is executed, it will produce the following result: 


Opened database successfully 
Dn = 1 

NAME = Paul 

ADDRESS = California 

Ss 


ALARY = 20000 
ID = 2 

NAME = Allen 
ADDRESS = Texas 
SALARY = 15000 


ID = 3 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000 

ID = 4 

NAME = Mark 

ADDRESS = Rich-Mond 


SALARY = 65000 


Operation done successfully 


UPDATE Operation 


Following Perl code shows how we can use UPDATE statement to update any record and then fetch and display 
updated records from our COMPANY table: 


!/usr/bin/perl 


use DBI; 
use strict; 
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my $driver = "SQLite"; 


my $database = "test.db"; 
my $dsn = "DBI:$driver:dbname=$database"; 
1 Suiscinel == WWE 


my $password = ""; 

my $dbh = DBI->connect ($dsn, Suserid, $password, [ RaiseError => 1 )) 
or die $DBI::errstr; 

print "Opened database successfullyWn"; 


my $stmt = aqq(UPDATE COMPANY set SALARY = 25000.00 where ID=1;)5; 
my $rv = Sdbh->do ($stmt) or die SDBI::errstr; 
e IS O 
jpscalae SIB > pEriesici 
jelse( 
print "Total number of rows updated : $rvin"; 


) 
$Sstmt = qgq(SELECT id, name, address, salary from COMPANY;); 
my $sth = Sdbh->prepare( $stmt ); 
$Srv = $sth->execute() or die $DBI::errstr; 
a (Se € 0) 

jpscliae SIB pEriesici 


) 


while (my (row = $sth->fetchrow array()) ( 
pelas "ID = , Sewl0] . Aut 
PATERNA MES o A 
praia MAD SsS = UU, Sao mae 
PS AMAR OM SINN 


) 
print "Operation done successfullyn"; 
Sdbh->disconnect (); 


When above program is executed, it will produce the following result: 


Opened database successfully 
Total number of rows updated : 1 
ID = 1 

NAME = Paul 

ADDRESS = California 

SALARY = 25000 


D=2 

AME = Allen 
DDRESS = Texas 
ALARY = 15000 


JE 
NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000 


ID = 4 

NAME = Mark 

ADDRESS = Rich-Mond 
SALARY = 65000 


Operation done successfully 
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DELETE Operation 


Following Perl code shows how we can use DELETE statement to delete any record and then fetch and display 
remaining records from our COMPANY table: 


+!/usr/bin/perl 


use DBI; 
use strict; 


my $driver = "SQLite"; 

my $database = "test.db"; 

my $dsn = "DBI:$driver:dbname=$database"; 
my S$userid = ""; 

my $password = ""; 


my $dbh = DBI->connect ($dsn, Suserid, $password, [ RaiseError => 1 )) 
or die $DBI::errstr; 
print "Opened database successfullyin"; 


my $stmt = aqq(DELETE from COMPANY where ID=2;);5; 
my $rv = Sdbh->do ($stmt) or die SDBI::errstr; 
mel Sar E 0 371 
¡pácalime SIDIBIL O SErPresiere 
jelsel 
print "Total number of rows deleted : $rvin"; 


) 
Sstmt = aq(SELECT id, name, address, salary from COMPANY;); 
my $sth = Sdbh->prepare( $stmt ); 
Suv = Ssth=>execute() or die SDBI:errstr, 
a (Sa < (0) 1 

jpscale SIDIBIL O pErtresiie 


) 


while (my Qrow = $sth->fetchrow array()) ( 
pela "ao = 4, Bea l0l) . Mute 
ica ata == Y Eire a] a 
prime MADDaSSs ==", Sea] Mao 
ora Meat UL, Sua iS] <a 


) 
print "Operation done successfullyn"; 
Sdbh->disconnect (); 


When above program is executed, it will produce the following result: 


Opened database successfully 
Total number of rows deleted : 1 
ID = 1 

NAME = Paul 

ADDRESS = California 

SALARY = 25000 


1 = 3 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000 


=4 
NAME = Mark 

ADDRESS = Rich-Mond 
SALARY = 65000 
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SQLite Python 


Installation 


he SQLite3 can be integrated with Python using sqlite3 module, which was written by Gerhard Haring. It 


provides an SQL interface compliant with the DB-APlI 2.0 specification described by PEP 249. You do not need to 
install this module separately because its being shipped by default along with Python version 2.5.x onwards. 


To use sqlite3 module, you must first create a connection object that represents the database and then optionally 
you can create cursor object, which will help you in executing all the SQL statements. 


Python salite3 module APIs 


Following are important sqlite3 module routines, which can suffice your requirement to work with SQLite database 
from your Perl program. !lf you are looking for a more sophisticated application, then you can look into Python 
sqlite3 module's official documentation. 


S.N. API 8 Description 
sqlite3.connect(database [,timeout ,other optional arguments]) 


This API opens a connection to the SQLite database file database. You can use ":memory:" to open a 
database connection to a database that resides in RAM instead of on disk. lf database is opened 
successfully, it returns a connection object. 


When a database is accessed by multiple connections, and one of the processes modifies the database, 
the SOLite database is locked until that transaction is committed. The timeout parameter specifies how 
long the connection should wait for the lock to go away until raising an exception. The default for the 
timeout parameter is 5.0 (five seconds). 


If given database name does not exist then this call will create the database. You can specify filename 
with required path as well if you want to create database anywhere else except in current directory. 


connection.cursor([cursorClass]) 

This routine creates a cursor which will be used throughout of your database programming with Python. 
This method accepts a single optional parameter cursorClass. If supplied, this must be a custom cursor 
class that extends salite3.Cursor. 


3 cursor.execute(sq]l [, optional parameters]) 
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10 


11 


12 


This routine executes an SQL statement. The SQL statement may be parameterized (i. e. placeholders 
instead of SQL literals). The sqlite3 module supports two kinds of placeholders: question marks and 
named placeholders (named style). 


For example:cursor.execute("insert into people values (?, ?)", (who, age)) 


connection.execute(sq] [, optional parameters]) 

This routine is a shortcut of the above execute method provided by cursor object and it creates an 
intermediate cursor object by calling the cursor method, then calls the cursor's execute method with the 
parameters given. 

cursor.executemany(sql, seq_of_ parameters) 

This routine executes an SQL command against all parameter sequences or mappings found in the 
sequence sal. 

connection.executemany(sq]l[, parameters]) 

This routine is a shortcut that creates an intermediate cursor object by calling the cursor method, then 
calls the cursor.s executemany method with the parameters given. 

cursor.executescript(sql_script) 

This routine executes multiple SQL statements at once provided in the form of script. lt issues a COMMIT 
statement first, then executes the SQL script it gets as a parameter. All the SQL statements should be 
separated by semi colon (;). 

connection.executescript(sql_script) 

This routine is a shortcut that creates an intermediate cursor object by calling the cursor method, then 
calls the cursor's executescript method with the parameters given. 

connection.total_changes() 

This routine returns the total number of database rows that have been modified, inserted, or deleted 
since the database connection was opened. 

connection.commit() 

This method commits the current transaction. If you don.t call this method, anything you did since the last 
call to commit() is not visible from other database connections. 

connection.rollback() 


This method rolls back any changes to the database since the last call to commit(). 


connection.close() 


This method closes the database connection. Note that this does not automatically call commit(). If you 
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just close your database connection without calling commit() first, your changes will be lost! 


cursor.fetchone() 

13 This method fetches the next row of a query result set, returning a single sequence, or None when no 
more data is available. 
cursor.fetchmany([size=cursor.arraysize]) 

14 This routine fetches the next set of rows of a query result, returning a list. An empty list is returned when 
no more rows are available. The method tries to fetch as many rows as indicated by the size parameter. 
cursor.fetchall() 


15 This routine fetches all (remaining) rows of a query result, returning a list. An empty list is returned when 
no rows are available. 


Connecting To Database 


Following Python code shows how to connect to an existing database. If database does not exist, then it will be 
created and finally a database object will be returned. 


!/usr/bin/python 


import sqlite3 


conn = sqlite3.connect('test.db') 

print "Opened database successfully"; 

Here, you can also supply database name as the special name :memory: to create a database in RAM. Now, 
let's run above program to create our database test.db in the current directory. You can change your path as per 
your requirement. Keep above code in salite.py file and execute it as shown below. If database is successfully 
created, then it will give the following message: 

Schmod +x saqlite.py 


Ss qliite spy 
Open database successfully 


Create a Table 
Following Python program will be used to create a table in previously created database: 
+!/usr/bin/python 


import sqlite3 


conn = sqlite3.connect('test.db') 
print "Opened database successfully"; 


conn.execute('''CREATE TABLE COMPANY 
(ID INT PRIMARY KEY NOT NULL, 
NAME TEXT NOT NULL, 
AGE INT NOT NULL, 
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ADDRESS CHAR(50), 
SALARY READ) O) 
print "Table created successfully"; 


conn.close() 


When above program is executed, ¡it will create COMPANY table in your test.db and it will display the following 
messages: 


Opened database successfully 
Table created successfully 


INSERT Operation 


Following Python program shows how we can create records in our COMPANY table created in above example: 


+!/usr/bin/python 
import sqlite3 


conn = sqlite3.connect('test.db') 
print "Opened database successfully"; 


conn.execute ("INSERT INTO COMPANY (1D,NAME,AGE, ADDRESS, SALARY) <M 
vacdrs (Al, ram, 32, "eslora, 20000010) YU 


conn.execute ("INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) A 
vádgoes (2, "Mila, 29) “ess, 1500000 1%) 


conn.execute ("INSERT INTO COMPANY (ID,NAME,AGE, ADDRESS, SALARY) MX 
Waltz (3, Vies", 2, “Nome”, 20000700) 4) 


N 


conn.execute ("INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) MX 
VMUIES (A META IS, Maa Moa. Y, SOM 0 e 


conn. commit () 
print "Records created successfully"; 
conn.close() 


When above program is executed, it will create given records in COMPANY table and will display the following 
two lines: 


Opened database successfully 
Records created successfully 


SELECT Operation 


Following Python program shows how we can fetch and display records from our COMPANY table created in 
above example: 


+!/usr/bin/python 
import sqlite3 


conn = sqlite3.connect('test.db') 
print "Opened database successfully"; 


cursor = conn.execute ("SELECT id, name, address, salary from COMPANY") 
EOrÉ Oy dm Cuisos 
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¡ia MD = Y. erlOl 


print "NAME = ", row[1] 
print "ADDRESS = ", row[2] 
¡al MEN > 1 Aa, Nal 


print "Operation done successfully"; 
conn.close() 


When above program is executed, it will produce the following result: 


Opened database successfully 


1D = Y 

NAME = Paul 

ADDRESS = California 
SALARY = 20000.0 
ID= 2 

NAME = Allen 
ADDRESS = Texas 
SALARY = 15000.0 
ID= 3 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000.0 
ID= 4 

NAME = Mark 

ADDRESS = Rich-Mond 
SALARY = 65000.0 


Operation done successfully 


UPDATE Operation 


Following Python code shows how we can use UPDATE statement to update any record and then fetch and 
display updated records from our COMPANY table: 


+!/usr/bin/python 
import sqlite3 


conn = sqlite3.connect('test.db') 
print "Opened database successfully"; 


conn.execute ("UPDATE COMPANY set SALARY = 25000.00 where ID=1") 
conn. commit 
print "Total number of rows updated :", conn.total changes 


cursor = conn.execute ("SELECT id, name, address, salary from COMPANY") 
EQUf e0y da evuesiors 


jojestae MD) == Y, EerwlOl 

print UNAME ==" TEow [1] 

print "ADDRESS = ", row[2] 
jc EA == e. rar Si, Aya 


print "Operation done successfully"; 
conn.close() 


When above program is executed, it will produce the following result: 
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Opened database successfully 
Total number of rows updated : 1 


10D = Al 

NAME = Paul 

ADDRESS = California 
SALARY = 25000.0 
ID= 2 

NAME = Allen 
ADDRESS = Texas 
SALARY = 15000.0 
ID= 3 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000.0 
ID= 4 

NAME = Mark 

ADDRESS = Rich-Mond 
SALARY =  65000.0 


Operation done successfully 


DELETE Operation 


Following Python code shows how we can use DELETE statement to delete any record and then fetch and 
display remaining records from our COMPANY table: 


+! /usr/bin/python 
import sqlite3 


conn = sqlite3.connect('test.db') 
print "Opened database successfully"; 


conn.execute ("DELETE from COMPANY where ID=2;") 
conn. commit 
print Total number tor trows deleted conto ra lichanges 


cursor = conn.execute ("SELECT id, name, address, salary from COMPANY") 
Oc EC da eviesor? 


print "ID = ", row[0] 

print "NAME = ", row[1] 

print "ADDRESS = ", row[2] 
PEMS AGAR o IAN 


print "Operation done successfully"; 
conn.close() 


When above program is executed, it will produce the following result: 


Opened database successfully 
Total number of rows deleted : 1 


Tue al 

NAME = Paul 

ADDRESS = California 
SALARY = 20000.0 
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ID= 3 

NAME = Teddy 
ADDRESS = Norway 
SALARY = 20000.0 
ID= 4 

NAME = Mark 
ADDRESS = Rich-Mond 
SALARY = 65000.0 


Operation done successfully 
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